Pl ER 2 REPLACEMENT

1.1

Thi s docunent

SUMVARY

05977041

DOCUMENT 00102

LI ST OF DRAW NGS5
12/ 97

lists the drawings for the project pursuant to contract

cl ause "DFARS 252.236-7001, Contract Draw ngs, Maps and Specifications."

1.2

CONTRACT DRAW NGS

Contract drawi ngs are

G 10
G111
G 12
G 13
G 14
G 15
C 16
G 17
C 18
G 19
G 20
G221
G 22
G 23
G 24
G 25
C 26
G 27
C 28
G 29
C 30
G 31
C 32
G 33
Cs-1
CSs-2
CSs-3
Cs-4

EFD DG NAVFAC

NO.

493891
493892
493893
493894
493895
493896
493897
493898
493899
493900
493901
493902
493903
493904
493905
493906
493907
493908
493909
493910
493911
493912
493913
493914
493915
493916
493917
493918
493919
493920
493921
493922
493923
493924
493925
493926
493927
493928
493929

DWG NO

4393891
4393892
4393893
4393894
4393895
4393896
4393897
4393898
4393899
4393900
4393901
4393902
4393903
4393904
4393905
4393906
4393907
4393908
4393909
4393910
4393911
4393912
4393913
4393914
4393915
4393916
4393917
4393918
4393919
4393920
4393921
4393922
4393923
4393924
4393925
4393926
4393927
4393928
4393929

as follows:

TI TLE

TI TLE SHEET - DRAW NG | NDEX

VICINITY AND LOCATI ON MAPS - DRAW NG | NDEX ( CONT.)
NOTES, ABBREVI ATI ONS AND LEGEND

NEW PI ER 2 LAYQUT PLAN

KEY PLANS (ClVIL SHEETS)

DEMOLI TI ON PLAN (1 CF 5)

DEMOLI TION PLAN ( 2 OF 5)

DEMOLI TI ON PLAN (3 COF 5)

DEMOLI TI ON PLAN (4 CF 5)

DEMOLI TI ON PLAN (5 COF 5)

Pl ER PO NT PARK DEMOLI TI ON

SI TE DEMOLI TI ON PLAN (1 OF 2)

SI TE DEMOLI TI ON PLAN (2 OF 2)

NEW SI TE LAYOQUT PLAN (1 OF 2)

NEW SI TE LAYOQUT PLAN (2 OF 2)

NEW SI TE GRADI NG PLAN (1 OF 2)

NEW SI TE GRADI NG PLAN (2 OF 2)

NEW SI TE UTILITY PLAN (1 OF 2)

NEW SI TE UTILITY PLAN (2 OF 2)

EXPAND SUBSTATI ON - DEMOLI TI ON PLAN

EXPAND SUBSTATI ON - NEW WORK PLAN

Z-86 DEMOLI TI ON SI TE PLAN

EXI STI NG UTI LI TY STRUCTURE DATA

UTI LI TY DETAILS

PAVEMENT DETAI LS

M SCELLANEQUS DETAI LS

O LY WASTE WASTE O L (ONMD) PROFI LE

SANI TARY (SAN.) AND POTABLE WATER (PW PROCFILES
DREDG NG PLAN

DREDG NG PLAN

DREDG NG PLAN

DREDG NG PLAN

DREDG NG PLAN

DREDG NG PLAN

DREDA NG DETAI LS

SI DE SCAN SONAR AND MAGNETOVETER SURVEY (1 OF 6)
SI DE SCAN SONAR AND MAGNETOVETER SURVEY (2 OF 6)
SI DE SCAN SONAR AND MAGNETOVETER SURVEY (3 OF 6)
SI DE SCAN SONAR AND MAGNETOVETER SURVEY (4 OF 6)
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DWG EFD DG NAVFAC TI TLE

CSs-5 493930 4393930 SI DE SCAN SONAR AND MAGNETOVETER SURVEY (5 OF 6)
CS-6 493931 4393931 SI DE SCAN SONAR AND MAGNETOVETER SURVEY (6 OF 6)
DS 1 493932 4393932 DEMOLI TI ON PHOTOGRAPH ORI ENTATI ON PLAN

DS- 2 493933 4393933 DEMOLI TI ON PHOTOGRAPHS 1 - 6

DS- 3 493934 4393934 DEMOLI TI ON PHOTOGRAPHS 7 - 12

DS-4 493935 4393935 DEMOLI TI ON PHOTOGRAPHS 13 - 18

DS-5 493936 4393936 BLDG Z-86 FNDTN. PLAN - DEMO. PHOTOGRAPHS 19 - 21
DS- 6 493937 4393937 BLDG Z-86 FLOCR PLANS AND SECTI ON

DS 7 493938 4393938 BLDG Z- 357 FOUNDATI ON PLAN

DS-8 493939 4393939 BLDG Z-357 FLOOR AND ROOF PLANS

DS-9 493940 4393940 FERRY LANDI NG DEMOLI TI ON PLAN

DS-10 493941 4393941 BREAKWATER DEMCLI TI ON PLAN AND SECTI ON

Dvt 1 493942 4393942 STEAM LI NE DEMOLI TI ON SI TE PLAN

ER-1 493943 4393943  ASBESTOS NOTES AND DETAI L

ER- 2 493944 4393944  ASBESTOS ABATEMENT BUI LDI NG Z- 86

ER- 3 493945 4393945  ASBESTOS ABATEMENT BUI LDI NG Z- 86

ER- 4 493946 4393946  ASBESTOS ABATEMENT BUI LDI NG Z- 86
ER-5 493947 4393947 ASBESTOS REMOVAL BUI LDI NG Z- 86
ER- 6 493948 4393948  ASBESTOS ABATEMENT BUI LDI NG Z- 357
ER-7 493949 4393949 ASBESTOS ABATEMENT BUI LDI NG Z- 357
ER- 8 493950 4393950  ASBESTOS ABATEMENT BUI LDI NG Z- 357

ER-9 493951 4393951 PCB LI GHT BALLAST REMOVAL BLDG Z-86

ER-10 493952 4393952 PCB LI GHT BALLAST REMOVAL BLDG Z-86

ER-11 493953 4393953 PCB LI GHT BALLAST REMOVAL BLDG Z- 357

ER-12 493954 4393954 PCB LI GHT BALLAST REMOVAL BLDG Z- 357

ER-13 493955 4393955 RCRA METALS CONTAI NI NG PAI NT REMOVAL BLDG Z- 86
ER-14 493956 4393956 RCRA METALS CONTAI NI NG PAI NT REMOVAL BLDG Z- 86
ER-15 493957 4393957 RCRA METALS CONTAI NI NG PAI NT REMOVAL BLDG  Z- 357
ER-16 493958 4393958 RCRA METALS CONTAI NI NG PAI NT REMOVAL BLDG  Z- 357
B-1 493959 4393959 BORINGS 1 AND 2

B- 2 493960 4393960 BORI NGS 3
B-3 493961 4393961 BORI NGS 5
B-4 493962 4393962 BORI NGS 7
B-5 493963 4393963 BORI NGS 9 AND 10

B- 6 493964 4393964 BORI NGS 11 AND 12

B-7 493965 4393965 BORI NGS 13 AND 14

B- 8 493966 4393966 BORI NGS 15, 17, 17 AND 18

B-9 493967 4393967 BORI NGS 19, 20, 21 AND 22

B- 10 493968 4393968 BORI NGS 23, 24 AND 25

B-11 493969 4393969 SO L BORI NGS NOTES

S1 493970 4393970 GENERAL NOTES / PLAN LEGEND

S 2 493971 4393971 PARTI AL PLAN - PIER 2 (I NSHORE END - BENT 20)

S 3 493972 4393972 PARTI AL PLAN - PIER 2 (BENTS 21 - 40)

S-4 493973 4393973 PARTI AL PLAN - PIER 2 (BENTS 41 - 60)

S5 493974 4393974 PARTI AL PLAN - PIER 2 (BENTS 61 - OFFSHORE END)

S-6 493975 4393975 TYPI CAL LATERAL PI ER SECTI ON

S7 493976 4393976 LATERAL Pl ER SECTI ON AT BOLLARD PLATFORMS

S8 493977 4393977 LATERAL Pl ER SECTI ON THROUGH | NSHORE END

S9 493978 4393978 DETAIL - LOWNER DECK EDGE

S-10 493979 4393979 DETAIL - LONER DECK EDGE AT SH P PONER STATI ON

S 11 493980 4393980 DETAIL - LONER DECK EDGE AT SH P PONER STATI ON

S 12 493981 4393981 DETAIL - LONER DECK EDGE AT | NSHORE END

S 13 493982 4393982 LONG TUDI NAL SECTI ON AT VEH CLE RAMP

S- 14 493983 4393983 LONG TUDI NAL SECTI ON AT LONER DECK ENTRANCE

S-15 493984 4393984 DETAI LS - OFFSHORE END AND EXPANSI ON JO NTS

S-16 493985 4393985 OFFSHORE STAI RWELL AND SPLI CE BOX ENCLOSURE DETAILS

31
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S 17
SA-1
SA-2
SA-3
SA-4
SA-5
SA- 6
SA-7
SA-8
SA-9
SA-10
SA-11
SA-12
SA- 13

SB-1
SB-2
SB-3
SB-4
SB-5
SB-6
SB-7
SB-8
SB-9
SB-10
SB-11
SCG-1
SG-2
SCG- 3
SCG-4
SG-5
SC-6
SCG-7
SC-8
SCG-9
SC- 10
SCG- 11
SCG-12
SC- 13
SC- 14
SD-1
SD-2
SD-3
SD-4
SD-5
SD- 6
SD-7
SD-8
SD-9
SD- 10
SD-11
SD-12
SD- 13
SE-1
SE-2
SE-3

EFD DG NAVFAC

NO.

493986
493987
493988
493989
493990
493991
493992
493993
493994
493995
493996
493997
493998
493999

494000
494001
494002
494003
494004
494005
494006
494007
494008
494009
494010
494011
494012
494013
494014
494015
494016
494017
494018
494019
494020
494021
494022
494023
494024
494025
494026
494027
494028
494029
494030
494031
494032
494033
494034
494035
494036
494037
494038
494039
494040

DWG NO
4393986
4393987
4393988
4393989
4393990
4393991
4393992
4393993
4393994
4393995
4393996
4393997
4393998
4393999

4394000
4394001
4394002
4394003
4394004
4394005
4394006
4394007
4394008
4394009
4394010
4394011
4394012
4394013
4394014
4394015
4394016
4394017
4394018
4394019
4394020
4394021
4394022
4394023
4394024
4394025
4394026
4394027
4394028
4394029
4394030
4394031
4394032
4394033
4394034
4394035
4394036
4394037
4394038
4394039
4394040

05977041

TI TLE

DETAI L - ELEVATED BOLLARD PLATFORVB

PRECAST, PRESTRESSED PI LE DETAILS

PRECAST CONCRETE EDGE CAP DETAILS

PRECAST CONCRETE PI LE CAP LAYQUT PLAN

PRECAST CONCRETE PI LE CAP DETAI LS AND SECTI ONS

PRECAST CONCRETE PI LE CAP HAUNCH DETAI LS

Pl LE CAP SHEAR KEY DETAILS

PRECAST CONCRETE BEAM DETAI LS

PRECAST CONCRETE BEAM DETAI LS

PRECAST CONCRETE BEAM AND EDGE PANEL DETAILS

LOAER DECK PRECAST CONCRETE SLAB LAYOUT PLAN

PRECAST CONCRETE SLAB DETAI LS

PRECAST CONCRETE SLAB DETAI LS

PRECAST CONCRETE SLAB OPENI NG - LI FT STATI ON
DETAI LS

EDGE CAP AND PI LE CAP | NSTALLATI ON DETAI LS
EDGE BEAM | NSTALLATI ON DETAI LS

Pl ER END CLOSURE DETAI LS

LONER DECK CLOSURE DETAILS

LOAER DECK SLAB | NSTALLATI ON DETAILS

BATTER PI LE CAP AND SHEAR KEY DETAI LS

LOAER DECK UTILITY CURB DETAILS

Pl ER- END CURB-M SC. LOWER DECK CONCRETE DETAI LS
ELECTRI CAL EQUI PMENT SUPPORT DETAILS

LI FT STATI ON | NSTALLATI ON DETAI LS

EDGE PANEL | NSTALLATI ON - PI PE HANGER DETAI LS
LOAER DECK PLANS

UPPER DECK PLANS

COLUMWMNS

COLUMWMNS

LOANER DECK ENCLOSURES

ENCLOSURE ELEVATI ONS AND DETAI LS

BOLLARD PLATFORVS

UPPER DECK BEAMS

UPPER DECK BEAMS

SECTI ONS

SECTI ONS

SECTI ONS AND PRECAST SLAB DETAILS

DETAI LS

DETAI LS

BOLLARD DETAI LS

BOLLARDS DETAI LS

CLEAT DETAILS

CORNER, END, AND RAIL FENDER MOUNTI NG DETAI LS
CORNER AND END FENDER FABRI CATI ON DETAILS
RAI' L FENDER FABRI CATI ON DETAILS

FENDER SYSTEM DETAI LS

LADDER AND FOAM FI LLED FENDER DETAI LS

Pl PE SUPPORT DETAILS

Pl PE SUPPORT DETAILS

VEHI CLE RAMP GATE DETAI LS

CHAI' N LI NK FENCE PLANS AND DETAI LS

SUBSTATI ON DOLLY ASSEMBLY DETAILS

RELI EVI NG PLATFORM - PARTI AL PLAN

RELI EVI NG PLATFORM - PARTI AL PLAN

RELI EVI NG PLATFORM - PARTI AL PLAN
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SE-4
SE-5
SE-6
SE-7
SE-8
SE-9
SE-10
SE-11
SF-1
SF-2
SF-3
SF-4
SF-5
SF-6
SF-7
SF-8
MJ- 1
MJ- 2
MJ- 3

MJ- 5
M1
M 2
M 3
M 4
M5
M 6
M 7
M 8
M 9
M 10
M 11
M 12
EU- 1
EU- 2
EU- 3
EU- 4
EU- 5
EU- 6
EU- 7
EU- 8
EU-9
EU- 10
EU- 11
EU- 12
EU- 13
EU- 14
EU- 15
EU- 16
EU- 17
EU- 18
EU- 19
EU- 20
EU- 21
E-1
E-2

EFD DG NAVFAC

NO.

494041
494042
494043
494044
494045
494046
494047
494048
494049
494050
494051
494052
494053
494054
494055
494056
494057
494058
494059
494060
494061
494062
494063
494064
494065
494066
494067
494068
494069
494070
494071
494072
494073
494074
494075
494076
494077
494078
494079
494080
494081
494082
494083
494084
494085
494086
494087
494088
494089
494090
494091
494092
494093
494094
494095
494096

DWG NO
4394041
4394042
4394043
4394044
4394045
4394046
4394047
4394048
4394049
4394050
4394051
4394052
4394053
4394054
4394055
4394056
4394057
4394058
4394059
4394060
4394061
4394062
4394063
4394064
4394065
4394066
4394067
4394068
4394069
4394070
4394071
4394072
4394073
4394074
4394075
4394076
4394077
4394078
4394079
4394080
4394081
4394082
4394083
4394084
4394085
4394086
4394087
4394088
4394089
4394090
4394091
4394092
4394093
4394094
4394095
4394096

05977041

TI TLE

RELI EVI NG PLATFORM - SECTI ONS

RELI EVI NG PLATFORM - DETAILS

RELI EVI NG PLATFORM - DETAILS

RELI EVI NG PLATFORM - SECTI ONS

RELI EVI NG PLATFORM - SECTI ONS

RELI EVI NG PLATFORM - CORNER DETAI LS

GQUARD SHACK DETAI LS

GQUARD SHACK DETAI LS

LHD MOCRI NG ARRANGEMENTS

LHA MOCRI NG ARRANGEMENTS

LPD / LSD MOORI NG ARRANGEMENTS

ACE-1 MOORI NG ARRANGEMENTS

ACE- 6 MOORI NG ARRANGEMENTS

AO- 177 MOORI NG ARRANGEMENTS

AO- 187 MOORI NG ARRANGEMENTS

SURFACE COVBATANT MOORI NG ARRANGEMENTS
STEAM SI TE PLAN

PCL PLAN - SITE 1

PCL PLAN - SITE 2

STEAM LI NE PROFILE & POL SITE 2 PROFI LE

SITE PLAN DETAILS - STEAM & PCL

PIER 2 PLAN (BENTS 1 - 40), STM & PW SYSTEMS
PI ER 2 PLAN (BENTS 40- 80), STM & PW SYSTEMS
PIER 2 PLAN (BENTS 1 - 40), CHT + OW SYSTEMS
PI ER 2 PLAN (BENTS 40- 80), CHT + OW SYSTEMS
STEAM PRESSURE REDUCI NG STATI ON PLAN

STM PW SERVI CE PO NT PLAN

DFM JP5 SERVI CE PO NT PLAN

WATER, SANI TARY, & OMND SERVI CE TO NEW PI ER 2
OW/ CHT SERVI CE PO NT PLAN

CHT/ OW PUMP STATI ON DETAI LS & PUMP DATA
SECTI ONS

DETAI LS

LEGEND

PARTI AL 34. 5KV SYSTEM ONE- LI NE DI AGRAM

Pl ER 2 34. 5KV ONE- LI NE & GRCOUNDI NG DI AGRAM
CABLE AND CABLE WELL SCHEDULES

SITE PLAN 1

SITE PLAN 2

SITE PLAN 3

SITE PLAN 4

SITE PLAN 5

NW SW TCH NG STATI ON SI TE PLAN

NW SW TCH NG BUS PLAN

NW SW TCH NG STATI ON ONE- LI NE DI AGRAM

NW SW TCH NG STATI ON CONTROL BUI LDI NG PLAN
TYPI CAL NW BREAKER CONTROL DI AGRAM

NW SW TCH NG STATI ON ELEVATI ONS

NW SW TCH NG STATI ON FOUNDATI ON PLANS AND DETAI LS
BLDG Z-86 AND Z-357 DEMOLI TI ON PLANS

POAER MANHOLE EXPLODED VI EV6
COVMMUNI CATI ON MANHOLE EXPLCDED VI EVW6

MANHOLE DETAI LS

M SCELLANEQUS SI TE WORK DETAI LS

PI ER CONDUI T PLAN - BENT 1 TO 20

Pl ER CONDUI T PLAN - BENT 21 TO 40
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DWG
NO.
E-3
E-4
E-5
E-6
E-7
E-8
E-9
E- 10

E-11
E-12
E-13
E-14
E- 15
E- 16
E-17
E-18
E-19
E- 20
E-21
E-22
E- 23
E- 24
E- 25
E- 26
E- 27
E- 28
E- 29
E- 30
E-31
E- 32
E- 33
E- 34
E- 35

E- 36

PART 2

Not

PART 3

Not

EFD DG NAVFAC

NO, DWG NO.
494097 4394097
494098 4394098
494099 4394099
494100 4394100
494101 4394101
494102 4394102
494103 4394103
494104 4394104
494105 4394105
494106 4394106
494107 4394107
494108 4394108
494109 4394109
494110 4394110
494111 4394111
494112 4394112
494113 4394113
494114 4394114
494115 4394115
494116 4394116
494117 4394117
494118 4394118
494119 4394119
494120 4394120
494121 4394121
494122 4394122
494123 4394123
494124 4394124
494125 4394125
494126 4394126
494127 4394127
494128 4394128
494129 4394129
494130 4394130
PRODUCTS
used.
EXECUTI ON
used.

End of Section --

05977041

TI TLE

Pl ER CONDUI T PLAN - BENT 41 TO 60

Pl ER CONDUI T PLAN - BENT 61 TO 80

SHORE POWNER SUBSTATI ON AREA - ENLARGED PLANS

480V SHORE POVNER SYSTEM CONNECTI ONS - EAST STATI ONS

480V SHORE POWNER SYSTEM CONNECTI ONS - WEST STATI ONS

SECONDARY UNI' T SUBSTATI ON ONE- LI NE DI AGRAM

SECONDARY UNI T SUBSTATI ON PLAN & ELEVATI ON

SIMPLI FI ED AC & DC SUBSTATI ON BREAKER CONTROL
DI AGRAM

SHORE POWNER STATI ON DETAI LS

Pl ER | NDUSTRAI L POAER ONE- LI NE DI AGRAM

Pl ER POAER AND LI GHTI NG PLAN - BENT 1 TO 10

Pl ER POAER AND LI GHTI NG PLAN - BENT 10 TO 20
Pl ER POAER AND LI GHTI NG PLAN - BENT 20 TO 30
Pl ER POAER AND LI GHTI NG PLAN - BENT 30 TO 40
Pl ER POAER AND LI GHTI NG PLAN - BENT 40 TO 50
Pl ER POAER AND LI GHTI NG PLAN - BENT 50 TO 60
Pl ER POAER AND LI GHTI NG PLAN - BENT 60 TO 70
Pl ER POAER AND LI GHTI NG PLAN - BNET 70 TO 80
CABLE TRAY PLANS

CABLE ROOM PLANS

EQUI PMENT RCOM PLANS AND ELEVATI ONS

PUVP STATI ON PLANS & DETAILS

PUVP STATI ON CONTROL SYSTEM DI AGRAMS

Pl ER CONDUI T DETAI LS

Pl ER PANELBOARD SCHEDULES

Pl ER LI GHTI NG CONTACTOR PANELS

LI GHTI NG FI XTURE SCHEDULE AND LI GHTI NG DETAI LS
H GH MAST LI GHTI NG & FI RE ALARM BOX DETAI LS

TOP DECK CONDUI T SECTI ONS

BOTTOM DECK CONDUI T SECTI ONS

CONDUI T SUPPORT AND GROUNDI NG DETAI LS

FI RE ALARM COVWUNI CATI ON AND TELEPHONE DI AGRAMS
CATHODI C PROTECTI ON SYSTEM DETAI LS AND RI SER
DI AGRAMS

CATHODI C PROTECTI ON SYSTEM DETAI LS

DOCUMENT 00102 Page 5



THIS PAGE HAS BEEN INTENTIONALLY LEFT BLANK



DEPARTMENT OF THE NAVY
ATLANTI C DI VI SI ON, NAVAL FACI LI TI ES ENG NEERI NG COMVAND

NORFOLK, VIRA N A

N62470-97- B- 7041

NAVFAC
SPECI FI CATI ON
NO.  05-97-7041

Appropriation: MCON

Pl ER 2 REPLACEMENT
AT

NAVAL STATI ON
NORFOLK, VIRA N A

DESI GNED BY:

L ANTNAVFACENGCOM
1510 G | bert Street
Nor f ol k, Virginia 23511-2699

SPECI FI CATI ON PREPARED BY:

Architectural: C. E Tarkenton Mechanical: D. A Vann, E. I.T.
CGvil/Structural: MC. WIlkins, P.E El ectrical: S.L. MdMIlion, P.E
Fire Protection: J.H Hogenson, P.E Date Submitted: January, 1999

SPECI FI CATI ONS APPROVED BY:

4

Speci fication Branch Head: E.J. Gllaher,” P.E R
Engi neering and Design Director: WH. Crone, P.E
For EFD for Commander, NAVFAC )

Cate: 7 [/ /a9

SECTION J, ATTACHMENT (2)



THIS PAGE HAS BEEN INTENTIONALLY LEFT BLANK



Pl ER 2 REPLACEMENT

PROIECT TABLE OF CONTENTS

DI VI SION 01 - CGENERAL REQUI REMENTS

01110
01140
01200
01310
01321
01330
01450
01500
01525
01561
01575
01580
01770
01781

SUMVARY OF WORK

WORK RESTRI CTI ONS

PRI CE AND PAYMENT PROCEDURES
ADM NI STRATI VE REQUI REMENTS
NETWORK ANALYSI S SCHEDULES

SUBM TTAL PROCEDURES

QUALI TY CONTRCL

TEMPORARY FACI LI TI ES AND CONTROLS
SAFETY REQUI REMENTS

ERGCSI ON AND SEDI MENT CONTROL
TEMPORARY ENVI RONMVENTAL CONTROLS
PROQIECT | DENTI FI CATI ON

CLOSEQUT PROCEDURES

OPERATI ON AND MAI NTENANCE DATA

DI VISION 02 - SITE WORK

02001
02220
02272
02315
02325
02362
02365
02396
02397
02455
02456
02457
02465
02510
02530
02553
02554
02588
02630
02741
02752
02762
02821

DI VI SION 02 SUBM TTAL REDUCTI ON PROCEDURES

SI TE DEMOLI TI ON

GEOTEXTI LE FABRI C

EXCAVATI ON AND FI LL

DREDA NG

COVPCSI TE PLASTI C FENDER PI LES AND FLQATI NG LOG CAMELS
DECK FI TTI NGS5

RESI LI ENT FOAM FI LLED MARI NE FENDERS

ARCH- TYPE RUBBER MARI NE FENDERS

PRESTRESSED CONCRETE SHEET PI LI NG

PRESTRESSED CONCRETE PI LES

STEEL SHEET PI LES

PRESTRESSED CYLI NDER CONCRETE PI LES

WATER DI STRI BUTI ON

SANI TARY SEVERAGE AND O LY WATER/ WASTE ( OWAD)
PRE- ENG NEERED UNDERGROUND HEAT DI STRI BUTI ON SYSTEM
EXTERI CR ABOVEGROUND STEAM DI STRI BUTI ON
CONCRETE POLES

STORM DRAI NAGE

Bl TUM NOUS CONCRETE PAVEMENT

PORTLAND CEMENT CONCRETE PAVEMENT

JO NTS AND REI NFORCEMENT | N CONCRETE PAVEMENTS
CHAI' N LI NK FENCE

DI VI SION 03 - CONCRETE

03300
03410
03412

CAST- | N- PLACE CONCRETE
PLANT- PRECAST STRUCTURAL CONCRETE
PLANT- PRECAST PRESTRESSED STRUCTURAL CONCRETE

DI VISION 05 - METALS

05120
05500

STRUCTURAL STEEL
METAL FABRI CATI ONS

DI VISION 06 - WOODS & PLASTI CS

06611

FI BER- REI NFORCED PLASTI CS ( FRP)

PROIECT TABLE OF CONTENTS Page 1
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06650 SOLI D POLYMER FABRI CATI ONS

DI VISION 07 - THERVMAL & MJ STURE PROTECTI ON
07920 SEALANTS

DI VI SION 08 - DOORS & W NDOWS

08110 STEEL FRAMES
08312 SLI DI NG METAL DOORS
08800 GLAZI NG

DI VISION 11 - EQUI PMENT
11312 PACKAGE GRI NDER PUMP LI FT STATI ON
DI VI SION 13 - SPECI AL CONSTRUCTI ON

13111 CATHODI C PROTECTI ON BY | MPRESSED CURRENT

13114 DESI GV BUI LD CATHODI C PROTECTI ON SYSTEMS

13281 ENG NEERI NG CONTROL OF ASBESTCS CONTAI NI NG MATERI ALS

13282 REMOVAL AND DI SPOSAL OF PAI NTED BUI LDI NG SURFACES CONTAI NI NG LEAD
13286 HANDLI NG OF LI GHTI NG BALLASTS AND LAMPS CONTAI NI NG PCBs AND MERCURY
13851 EXTERI OR FI RE ALARM SYSTEM CLOSED Cl RCUI T TELEGRAPHI C TYPE

DI VI SION 15 - MECHANI CAL

15050 BASI C MECHANI CAL MATERI ALS AND METHODS
15081 EXTERI OR PI PI NG | NSULATI ON

15192 FUEL AL PI PI NG

15194 AVI ATI ON FUEL DI STRI BUTI ON

15700 HEATI NG, VENTI LATI NG, AND COOLI NG SYSTEM

DI VISION 16 - ELECTRI CAL

16001 DI VI SION 16 SUBM TTAL REDUCTI ON PROCEDURES

16050 BASI C ELECTRI CAL MATERI ALS AND METHODS

16081 APPARATUS | NSPECTI ON AND TESTI NG

16272 THREE- PHASE PAD- MOUNTED TRANSFORMERS

16301 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON

16303 UNDERGROUND AND UNDERPI ER ELECTRI CAL WORK

16341 SF6 | NSULATED | NTERRUPTER SW TCHES

16343 STATION TYPE H GH VOLTAGE Cl RCU T BREAKERS AND Al R SW TCHES, AND
ACCESSORI ES

16360 SECONDARY UNI T SUBSTATI ONS

16403 ELECTRI CAL DI STRI BUTI ON SYSTEM

16511 LI GHTI NG

16712 PI ER FI BER OPTI CS DATA TRANSM SS| ON

16721 TELEPHONE DI STRI BUTI ON SYSTEM
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SECTI ON 01110

SUMVARY OF WORK
12/ 96

PART 1 GENERAL
1.1 WORK COVERED BY CONTRACT DOCUMENTS
1.1.1 Ceneral Intentions

It is the declared and acknow edged i ntention and neaning to provide and
secure a new Pier 2 conplete and ready for use

1.1.2 Proj ect Description

The work includes various forns of site denolition including but not
limted to the renoval of a jetty, an abandoned railroad ferry | andi ng
term nal and buil di ngs which contain asbestos, |lead and PCB |lighting
ballast. Al so included is the construction of a new two |evel concrete
Pier 2 and dredging of the surrounding area including all incidenta

rel ated work.

1.1.3 Locati on

The work shall be located at the Norfol k Naval Station, Norfolk, Virginia,
as indicated. The exact location will be shown by the Contracting Oficer

1.1. 4 Metrification

The plans and specifications have been prepared using the soft (direct

mat hemati cal ) conversion fromU. S. customary units, inch-pound, to netric
units and values. The products, materials and construction have been soft
converted to nmetric. The intent is that products and materials
commercially avail abl e be provided. |In no case shall these docunents
require only specially produced nmetric items. The Contractor shal
anticipate the costs and exercise extreme care in the interfacing of
material s and trades.

1.2 EXI STI NG WORK

In addition to "FAR 52.236-9, Protection of Existing Vegetation
Structures, Equipnent, Uilities, and Inprovenents":

a. Renove or alter existing work in such a manner as to prevent
injury or damage to any portions of the existing work which remain.

b. Repair or replace portions of existing work which have been
altered during construction operations to match existing or
adj oi ni ng work, as approved by the Contracting Oficer. At the
conpl etion of operations, existing work shall be in a condition
equal to or better than that which existed before new work started.

1.3 LOCATI ON OF UNDERGROUND FACI LI TI ES
ontain digging permts prior to start of excavation. Scan the construction

site with el ectromagnetic or sonic equi pnent, and mark the surface of the
ground where existing underground utilities are discovered. Verify the
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el evations of existing piping, utilities, and any type of underground
obstruction not indicated or specified to be renoved but indicated or

di scovered during scanning in |locations to be traversed by piping, ducts,
and other work to be installed. Verify elevations before installing new
wor k cl oser than nearest manhol e or other structure at which an adj ust nent
i n grade can be nade

1.3.1 Notification Prior to Excavation
Notify the Contracting Officer at |east 15 days prior to starting
excavation work. Contact Mss Uility prior to excavating. Contractor is
responsi ble for marking all utilities not marked by Mss Utility.

1.4  GOVERNMVENT- FURNI SHED MATERI AL AND EQUI PMENT
Pursuant to Contract C ause "FAR 52-245-4, CGovernnent-Furni shed Property

(Short Form)", the Government will furnish the follow ng materials for
installation by the Contractor:

DESCRI PTI ON QUANTI TY
Cl eats 52
Bol | ar ds 22

1.4.1 Del i very Schedul e

Notify the Contracting Oficer in witing at |east 7 cal endar days in
advance of the date on which the materials are required. Coordinate pick up
or delivery of material with Contracting Oficer

1.4.2 Del i very Location
The materials are located within 1 kmof the jobsite.
1.5 LIMTATION OF GOVERNMENT' S OBLI GATI ON

(a) Contract line ittens 0001 and 0002 are increnentally funded. For
these items, the sum of $27,000,000.00 of the total price is presently
avai |l abl e for paynent and allocated to this contract. An all otnent
schedule is set forth in Paragraph (i) of this clause.

(b) For itens identified in paragraph (a) of this clause, the Contractor
agrees to performup to the point at which the total anount payable by the
Government, including reinbursement in the event of termnation of these
items for the Governnent's conveni ence, approxi mates the total anount
currently allotted to the contract. The Contractor will not be oligated to
continue work on those itens beyond that point. The Governnent will not be
obligated in any event to reinburse the Contractor in excess of the anount
allotted to the contract those itens regardl ess of anything to the contrary
in the clause entitled "Term nation for Conveni ence of the Government." As
used in this clause, the total anmount payable by the Governnent in the
event of term nation of applicable contract line itenms for conveni ence

i ncl udes costs, profit and estimated termnation settlement costs for those
itens.

(c) Notwithstanding the dates specified in the allotnment schedule in
paragraph (i) of this clause, the Contractor will notify the Contracting
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Oficer in witing at |east ninety days prior to the date when, in the
Contractor's best judgenment, the work will reach the point at which the
total amount payable by the Governnent, including any cost for termnation
for convenience, will approxi mte 85 percent of the total anmount then
allotted to the contract for performance of the applicable itenms. The
notification will state (1) the estinated date when that point will be
reached and (2) an estimate of additional funding, if any, needed to
continue performance of the applicable line itenms up to the next schedul ed
date for allotnment of funds identified in paragraph (i) of this clause, or
to a nmutual |y agreed upon substitute date. The notification will also
advise the Contracting Oficer of the estimted anmount of additional funds
that will be required for the tinely performance of the itens funded
pursuant of this clause, for a subsequent period as may be specified in the
al l ot ment schedule in paragraph (i) of this clause or otherwi se agreed to
by the parties. |If after such notification additional funds are not
allotted by the date identified in the Contractor's notification, or by an
agreed substitute date, the Contracting Oficer will term nate any item(s)
for which additional funds have not been alloted, pursuant to the clause of
this contract entitled "Term nation for Conveni ence of the Covernnent."

(d) Wen additional funds are allotted for continued perfornmance of the
contract line iten(s) identified in paragraph (a) of this clause, the
parties will agree as to the period of contract performance which will be
covered by the funds. The provisions of paragraphs(b) through (d) of this
clause will apply in like manner to the additional allotted funds and
agreed substitute date, and the contract will be nodified accordingly.

(e) If, solely by reason of failure of the Government to allot additiona
funds, by the dates indicated below, in anmounts sufficient for tinely
performance of the contract line iten(s) identified in paragraph (a) of
this clause, the Contractor incurs additional costs or is delayed in the
performance of the work under this contract and if additional funds are
allotted, an equitable adjustnment will be nmade in the price or prices
(including appropriate target, billing, and ceiling price where applicable)
of the item(s), or in the tinme of delivery, or both. Failure to agree to
any such equitable adjustnent hereunder will be a dispute concerning a
qguestion of fact within the neaning of the clause entitled "D sputes.”

(f) The CGovernnent may at any tine prior to termnation allot additiona
funds for the performance of the contract line iten(s) identified in
par agraph (a) of this clause.

(g) The term nation provisions of this clause do not limt the rights of

t he Governnent under the clause entitled "Default.” The provisions of this
clause are limted to the work and allotnment of funds for the contract |ine
items) set forth in paragraph (a) of this clause. This clause no |onger
applies once the contract is fully funded except with regard to the rights
of obligations of the parties concerning equitable adjustnents negoti ated
under paragraphs (d) and (e) of this clause.

(h) Nothing in this clause affects the right of the Governnment to
termnate this contract pursuant to the clause of this contract entitled
"Term nation for Conveni ence of the CGovernnent."

(i) The parties contenplate that the Governnent will allot funds to this
contract in accordance with the foll ow ng schedul e:

On execution of the contract $27, 000, 000. 00
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Decenber 15, 1999 Rerai nder of contract
PART 2 PRODUCTS
Not used.
PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 01140

WORK RESTRI CTI ONS
03/ 97

PART 1 GENERAL

1.

1.

1.

1 SPECI AL SCHEDULI NG REQUI REMENTS

a. The Governnent will have soundi ngs done prior to the end of
contract construction. Area "A" shall be at project depth at
Pier 2 B.O D. (Beneficial Occupancy Date).

b. Provide North West Switching Station, 10 nmeters of ductbank
stubbed out of North wall of MH D and associ ated work conpl et ed
wi thin 360 days of construction contract award. Cables 1 and 3
are not required to be installed within this tinme frane.

c. The existing Pier 2 will remain in operation during the entire
construction period. The Contractor shall conduct his operations
SO0 as to cause the | east possible interference with normal
operations of the activity.

d. The work under this contract requires special attention to the
schedul i ng and conduct of the work in connection with existing
operations. ldentify on the construction schedul e each factor
whi ch constitutes a potential interruption to |ocal operations.

2  CONTRACTOR ACCESS AND USE OF PREM SES
2.1 Station Regul ati ons

Ensure that Contractor personnel enployed on the Station becone famliar
with and obey Station regulations. Keep within the limts of the work and
avenues of ingress and egress as directed. To minimze traffic congestion
delivery of materials shall be outside of peak traffic hours (6:30 to 8:00
a.m and 3:30 to 5:00 p.m) unless otherw se approved by the Contracting
Oficer. Do not enter restricted areas unless required to do so and unti
cleared for such entry. Permssion to interrupt any station roads,
railroads, or utility services shall be requested in witing a m ni num of
15 cal endar days prior to the desired date of interruption. The
Contractor's equi pment shall be conspicuously nmarked for identification

. 2.2 Wor ki ng Hour s

Regul ar wor ki ng hours shall consist of an 8 1/2 hour period between 7 a.m
and 3:30 p.m, Mnday through Friday, and 7 a.m to 11 p.m on Saturday,
excl udi ng Governnment hol i days.

.2.3 Work CQutside Regul ar Hours

Wor k out si de regul ar working hours requires Contracting Oficer approval.
Make application 15 cal endar days prior to such work to all ow arrangenents
to be nade by the CGovernnent for inspecting the work in progress, giving
the specific dates, hours, location, type of work to be perfornmed, contract
nunber and project title. Based on the justification provided, the
Contracting O ficer may approve work outside regular hours. During periods
of darkness, the different parts of the work shall be lighted in a manner
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approved by the Contracting Oficer
1.2.4 Contractor's Use of Bldg. Z-86

The Contractor will be allowed to use the ground floor of Bldg. Z-86 for

of fice and storage space until Decenber of 1999. Exact limts of space
will be as directed by the Contracting Officer. After Decenber of 1999 the
Contractor will have full use of the building.

1.2.5 UWility Cutovers and Interruptions

a. Mke utility cutovers and interruptions after normal working hours
or on Saturdays, Sundays, and Government holidays. Conformto
procedures required in the paragraph "Wrk CQutside Regular Hours."

b. Ensure that new utility lines are conplete, except for the
connection, before interrupting existing service.

c. Interruption to water, sanitary sewer, stormsewer, oily waste
wat er, tel ephone service, electric service, steamand fire alarm
shall be considered utility cutovers pursuant to the paragraph
entitled "Wrk Qutside Regular Hours." This tinme limt includes
time for deactivation and reactivation

d. Operation of Station Utilities: The Contractor shall not operate
nor disturb the setting of control devices in the station
utilities system including water, sewer, electrical, and steam
services. The CGovernnment will operate the control devices as
required for normal conduct of the work. The Contractor shal
notify the Contracting O ficer giving reasonabl e advance noti ce
when such operation is required.

1.3 SECURI TY REQUI REMENTS

Contract O ause "FAR 52.204-2, Security Requirenments and Alternate Il," and
"FAC 5252. 236- 9301, Special Wrking Conditions and Entry to Wrk Area.™

1.3.1 Naval Base, Norfol k, VA

a. Contractor registration. Register with the Base Police Truck
I nvestigation Team |ocated at the Gate 5 Truck Control Station
Naval Air Station, Norfolk, VA 23511-5000, tel ephone nunmber (757)
445- 4807.

b. Storage and office trailer registration. Register storage and
office trailers to be used on base with the truck investigation
team Trailers shall neet State | aw requirenents and shall be in
good condition.

(1) Trailers shall be | ockable and shall be | ocked when not in
use.

(2) Trailers shall have a sign in the lower |eft hand corner of
left door of trailer with the following information: Conpany
nane, address, registration nunber of trailer or vehicle
identification nunber, |ocation on base, duration of contract or
stay on base, contract nunber, |ocal on-base phone nunber,

of f - base phone nunber of main office, and energency recall person
and phone nunber.
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c. Equi pnent markings. Equipnent owned or rented by the company
shal | have the conpany nanme painted or stenciled on the equi pnent
in a conspicuous location. Rented equipnment is to be
conspi cuously marked with a tag showi ng who rented the equi prment.
Regi ster the equi pnent with the truck investigation team

d. Procedure information. For additional information regarding
regi stration procedures, contact the Oficer in Charge of
Contractors at (757) 445-1463 or LT Haughney at (757) 444-8856.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 01200

PRI CE AND PAYMENT PROCEDURES
09/ 97

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

CORPS OF ENG NEERS ( CCE)

CCE EP-1110-1-8 (1995) Construction Equi prent Oanership
and Operating Expense Schedul e

1.2 SUBM TTALS

Submit the following in accordance with Section entitled "Subnmtta
Procedures. "

1.2.1 SD- 18, Records
a. Schedule of prices G

1.3 SCHEDULE OF PRI CES
Wthin 15 cal endar days of notice of award, prepare and deliver to
Contracting O ficer a schedule of prices (construction contract) on the
forns furni shed by the Governnent. Provide a detail ed breakdown of the
contract price, giving quantities for each of the various kinds of work,
unit prices, and extended prices therefor

1.3.1 Constructi on Categories

The foll owi ng construction categories apply to work covered by this
speci fication:

CATEGCRY DESCRI PTI ON

151- 20 Pi er

165-10 Dr edgi ng

812- 30 El ectrical Distribution Lines
813- 20 Subst ati on nore than 499 KVA
136- 20 Par ki ng and Service Area Lighting
880- 10 Fire Al arm System

135- 20 Tel ephone Lines

842-10 Pot abl e Water Distribution Lines
832-10 Sani tary Sewer

851-10 Roads

852-10 Par ki ng

852- 30 Si dewal k

933-10 Denolition

871-10 St or m Sewer
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Di vi de detail ed breakdown into each construction category, stated in this
contract. Subcontractors who nmay be involved in work under nore than one
of these categories shall be advised of this requirement in order to
furni sh such data wi thout delay. Construction categories given above may
be nodified by Contracting O ficer as necessary during course of work.

1.3.2 Schedul e I nstructions

Payments will not be made until the schedul e of prices has been submtted
to and approved by the Contracting Oficer. Identify the cost for dredging
operations, site work (both new and denolition) and construction of the new
pi er including incidental work.

1.4 CONTRACT MODI FI CATI ON

In conjunction with the Contract C ause "DFARS 252.236-7000, Modification
Proposal s- Pri ce Breakdown," and where actual ownership and operating costs
of construction equi pmrent cannot be determ ned from Contractor accounting
records, equi pnment use rates shall be based upon the applicabl e provisions
of the COE EP-1110-1-8.

1.5 CONTRACTOR S | NvA CE
1.5.1 Content of I|nvoice

Requests for payment in accordance with the ternms of the contract shall
consi st of the foll ow ng:

a. Contractor's Invoice on NAVFAC Form 7300/ 41, which shall show, in
summary form the basis for arriving at the anount of the invoice.

b. Contractor's Monthly Estimate for Voucher (LANTNAVFACENGCOM For m
4-4330/ 110 (New 7/84)), with subcontractor and supplier paynent
certification.

c. Affidavit to acconpany invoice (LANTD V NORVA Form 4-4235/4 (Rev.
5/81)).

d. Updated copy of submittal register.

e. Network mathematical analysis.

f. Include Contractor's Final Release Form

1.5.2 Quantities of Monthly Invoices and Supporting Fornmns

Forms will be furnished by the Contracting Oficer. Requests for paynent
shal | be processed in accordance with "FAR 52.252-5, Paynents Under
Fi xed-Price Construction Contracts.” Monthly invoices and supporting forns
for work performed through the anniversary award date of the contract shall
be submitted to the Contracting Oficer within 5 cal endar days of the date
of invoice (e.g., contract award date is the 7th of the nonth, the date of
each monthly invoice shall be the 7th and the invoice shall be submtted by
the 12th of the nonth) in the follow ng quantities:

a. Contractor's invoice - Original and five copies

b. Contractor's nmonthly estimate for voucher - Oiginal and two

copies shall be required on jobs where there is a schedul e of
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1.

1.

1.

prices
c. Affidavit - Oiginal
d. Updated submittal register - Two copies
e. Network mathenmatical analysis - Three copies
6 PAYMENTS TO THE CONTRACTOR
Payments will be made on subm ssion of item zed requests by the Contractor

and will be subject to reduction for overpaynments or increase for
under paynments on precedi ng paynments to the Contractor.

.6.1 ol igation of Governnent Paynents

The obligation of the Government to nmake paynments required under the
provisions of this contract will, at the discretion of the Contracting
Oficer, be subject to the foll ow ng:

a. Reasonabl e deductions due to defects in material or workmanship;

b. dains which the Governnment may have agai nst the Contractor under
or in connection with this contract; and

c. Unless otherw se adjusted, repaynent to the Governnent upon demand
for overpaynents nmade to the Contractor.

d. Record drawi ngs not current as stated in C ause "FAC
5252. 236- 9310, Record Draw ngs."

6.2 Payment for Materials Ofsite

Payments may be made to the Contractor for materials stored off
construction sites under the follow ng conditions:

a. Conditions described in the paragraph entitled "Paynments to the
Contractor";

b. Mterial within a distance of 40 km by streets and roads to the
city of the construction site;

c. Materials adequately insured and protected fromtheft and exposure;

d. Materials not susceptible to deterioration or physical danage in
storage or in transit to the job site are acceptable for progress
paynments. Itenms such as steel, machinery, pipe and fittings, and
el ectrical cable are acceptable; itens such as gypsum wal | board,
gl ass, insulation, and wall coverings are not;

e. Mterials in transit to the job site or storage site are not
accept abl e for paynent.

6.3 Payment for Materials On Site
Payment may be nade for materials delivered to the site but not yet
i ncorporated into the construction. Materials on site shall be listed as a

separate itemon he Contract Performance Statenment. The val ue of the
materials shall be supported by the Schedul e of Prices and a separate |i st
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of all materials being invoiced shall be submtted with the invoice in the
follow ng format:

MATERI AL ON MATERI AL MATERI AL MATERI AL
SITE LAST RECEI VED CONSUMED ON
| TEM PERFCD  + TH S PERI OD - TH'S PERROD = SITE

PART 2 PRODUCTS
Not used.

PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 01310

ADM NI STRATI VE REQUI REMENTS
09/ 97

PART 1 GENERAL

1.

1 SUBM TTALS

Submit the following in accordance with section entitled "Subnmtta
Procedures.”

1.1 SD- 18, Records

a. List of contact personnel G

.2 M NI MUM | NSURANCE REQUI REMENTS

Procure and maintain during the entire period of performance under this
contract the follow ng m ni mum i nsurance cover age:

a. Conprehensive general liability: $500,000 per occurrence

b. Autonobile liability: $200,000 per person, $500,000 per
occurrence, $20,000 per occurrence for property danage

c. Wdrknmen's conpensation as required by Federal and State workers
conpensati on and occupational disease |aws.

d. Enployer's liability coverage of $100, 000, except in States where
wor kers conpensation nmay not be witten by private carriers,

e. Ohers as required by State | aw.

.3 CONTRACTOR PERSONNEL REQUI REMENTS

.3.1 Subcontractors and Personne

Furnish a list of contact personnel of the Contractor and subcontractors

i ncl udi ng addresses and tel ephone nunbers for use in the event of an
energency. As changes occur and additional information becones avail abl e,
correct and change the information contained in previous lists.

.3.2 I dentification Badges

Identification badges, if required, will be furnished w thout charge.
Application for and use of badges will be as directed. |Imediately report
i nstances of | ost or stolen badges to the Contracting Oficer

.3.3 Contractor Personnel Requirenents

Failure to obtain entry approval will not affect the contract price or tine
of conpl eti on.

.4 PRECONSTRUCTI ON  CONFERENCE

After award of the contract, but prior to comencenent of any work at the
site, neet with the Contracting Oficer to discuss and devel op a nmutua
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understanding relative to the admnistration of the val ue engi neering and
safety program preparation and subnission of the schedule of prices, shop
drawi ngs and other submttals, scheduling, programm ng and prosecution of
wor k. Major subcontractors who will be engaged in the work shall also
attend.

1.5 PARTNERI NG

In order to nost effectively acconplish the contract, the Government plans
to forma cohesive Partnership with the contractor and its subcontractors.
In addition, other key persons including the designer of record, principa

i ndi vidual s fromthe LANTNAVFACENGCOM and the custoner who will occupy the
facility will also be invited to participate in the Partnering process.

The Partnering will strive to draw on the strengths of each organization in
an effort to achieve a quality project done right the first time, within
budget, on schedule, and with the contractor making a fair profit. This
Partnering will be bilateral in make-up and participation is highly

encour aged, but completely voluntary. The actual scope of the Partnership
agreement is subject to bilateral agreement after award, but a
preconstruction, off-site workshop of two days, and quarterly, or as needed
one day foll ow up sessions should be anticipated. Although subject to

bil ateral agreenent before the initial workshop, it may prove beneficial to
hold the Partnering neetings away fromthe nornmal commuting area to
mnimze interruptions during the daily sessions and all ow the menbers of
the Partnering to enhance working relationshi ps through di scussi ons and
interaction. Al participants should consider the cost of neals, |odging
and transportation if an out of town site is selected. Participation by
upper managenent is highly desirable and inportant. Costs associated with
the Partnering effort including neeting room audio visual accessories,
costs of the facilitator, cost of refreshnments and working neals will be
shared equitably by the Governnent and the contractor. The cost of other
meal s, |odging, and transportation not directly associated with the
formati on and mai ntenance of the Partnership will be the responsibility of
each of the Partnering participants.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 01321

NETWORK ANALYSI S SCHEDULES
09/ 97

PART 1 GENERAL

1.

1.

1 DESCRI PTI ON

Prepare a progress chart pursuant to the clause entitled "FAR 52.236- 15,
Schedul es for Construction Contracts" of the Contract C auses that shal
consi st of a network analysis system Include scheduling of construction
creation of the network, production of the reports, execution of the plan
descri bed by the network, participation in neetings with the Contracting
O ficer, and subm ssion of progress and revision data, as hereinafter set
forth. Uilize conventional NAS (Precedence Diagran) technique to satisfy
both tine and cost applications.

.2 SUBM TTALS

Submit the following in accordance with section entitled "Subnmtta
Procedures.”

2.1 SD- 18, Records

a. Network systemanalysis plan G
b. Mnthly reports G
c. Approved Network G

d. Summary Network G

.3 SOFTWARE

Provi de network analysis software conpatible with the contractor's
schedul i ng software and data. The scheduling software package shal

contain sire license and all user manuals normally provided by the software
distributor. Submt hard copy and el ectronic copy of all network anal ysis
and updates. Electronic copy shall be on 90 mm hi gh density disks. The
networ k anal ysis software shall be capable of running on a Governnent owned
| BM conpat abl e personal conputer

. 3.1 Sof tware Trai ni ng

Provi de "Network Anal ysis Schedul es” schedul e software training for two
government personnel if it is deened necessary by the Contracting O ficer
The training shall be conducted by a firmthat normally provides training
for the scheduling software and nust be approved by the Contracting
Oficer. The training shall be an introductory/internediate |evel class
lasting a mni mum of 24 hours per individual. Provide course material the
training firmnormally distributes at their software classes. Provide al
necessary materials and equi pnment to conduct the training. Training shal
be provided within 10 worki ng days after notification to the Contractor, by
the Contracting Officer. Unless agreed to by the Contracting Oficer, the
training site shall be at the Contracting Ofice.

4 NETWORK SYSTEM FORNMAT
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The system shall consist of tinme network scal ed | ogic diagranms and
acconpanyi ng mat hemati cal anal yses. Facilities with discrete conpletion
dates shall be identified by separate subnetworks interconnected with the
basi c di agram

1.4.1 Di agr ans

Show the order and interdependence of activities and the sequence in which
the work is to be acconplished as planned. The basic concept of a network
anal ysis diagramw |l be followed to show how the start of a given activity
i s dependent on the conpletion of preceding activities and how its
conpletion restricts or restrains the start of following activities. The
di agram shall clearly show the activities of the critical path. In
addition to construction activities, detailed network activities shal

i nclude the submttal and approval of materials, sanples, delivery of O%M
manual s, training to be provided, shop draw ngs, the procurenent of

critical materials and equi pnment, receipt of materials with estinated
procurenent costs of major itenms for which paynent of materials will be
requested in advance of installation, fabrication of special material and
equi prent, and their installation and testing. Show activities of the
Governnment that affect progress and contract-required dates for conpletion
of all or parts of the work. Show activities indicating Governnent

furni shed materials and equi pnent utilizing delivery dates indicated in
"FAR 52.245-2, CGovernment Furni shed Property (Fixed-Price Contract)." Show
the followi ng information on the diagrans for each activity:

a. Activity nunber

b. Description of the activity

c. Duration in work days

d. Responsibility code indicating the party responsible for
acconpl i shment of the activity. As a mninmum provide a separate

responsibility code for each subcontractor

e. Area code indicating the area of the project in which the work
wi || be performned.

1.4.2 Quantity and Nunbering of Activities
Nunbering shall be assigned so that, in general, predecessor activity
nunbers are smaller nunmerically than the successor activity nunbers. Skip
nunbering shall be used on the network to allow insertion of additiona
activities for contract nodifications and | ogic changes. The ni ni mum
nunber of activities in the final network diagramshall be 25. Dunmm es and
i nt erdependenci es are not counted as activities.

1.4.3 Mat hemat i cal Anal ysi s
The networ k di agram mat hemati cal anal ysis shall include a tabul ation of
each activity shown on the detail ed network diagrans. Provide the
following information as a m nimum for each activity:

a. Activity nunber

b. Activity description
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n.

0.

Estimated duration of activities (by work days)

Earliest start date (by cal endar date)

Earliest finish date (by cal endar date)

Actual start date (by cal endar date)

Actual finish date (by cal endar date)

Latest start date (by cal endar date)

Latest finish date (by cal endar date)

Total float or slack

Monet ary val ue of activity - values of activities will be broken
down and listed by material/equi pnrent costs, |abor costs, and

i nspection testing costs. Value of inspection/testing will not be
| ess than 10 percent of the activity val ue.

Responsi bility code (including prinme contractor, subcontractors,
suppliers, Governnent, or other party responsible for
acconpl i shment of an activity)

Manpower required (crew size)

Percent age of activity conpleted

Contractor's earnings based on portion of activity conpl eted

The program or means used in nmaking the mathematical conputation shall be
capabl e of compiling the total value of conpleted and partially conpleted
activities. The programshall also be capable of accepting revised

conpl etion dates as nodified by approved tine extensions and reconputation
of tabul ation dates/costs and fl oat accordingly.

1.4.4

Addi ti onal Requirenents

In addition to the tabulation of activities, the conputation wll include
the foll owi ng data:

a.

1.4.5

Identification of activities which are planned to be expedited by
use of overtinme or double shifts to be worked, including
Sat ur days, Sundays and hol i days including dates of notification

On-site manpower | oadi ng schedul e

A description of the major itenms of construction equi prent pl anned
for operations of the project. The description shall include the
type, nunber of units, and unit capacities. Provide a schedule
showi ng proposed tine equipnent will be on the job keyed to
activities on which equi pnent will be used.

Required Sorts

List the activities in sorts or groups as foll ows:

a.

By the preceding event nunber fromlowest to highest and then in
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the order of the follow ng activity nunber show ng the current
status of all activities.

b. By the anobunt of total float, fromlowest to highest and then in
order of activity nunber (Total Float or Slack Report) show ng al
i nconpl ete activities

c. By latest allowable start dates, then in order of activity nunbers.

d. Contractor's nonthly paynent request sorted by responsibility code
with summary (cost earned by Responsibility Code Report)

e. FEarly Start Report
f. Listing of input data which generates the Input Data Report.

g. By the activity nunber fromlowest to highest, show ng precedi ng
and succeedi ng activity nunbers for each activity
(Predecessor/ Successor Report), and showing the current status of
each activity.

1.5 SUBM SSI ON AND APPROVAL
1.5.1 Prelimnary Meeting

If requested by the Contracting Oficer, participate in a prelimnary
meeting to discuss the proposed schedul e and requirenents of this section
prior to subm ssion of the network.

1.5.2 Conpl et ed Net wor k

Submit the conplete network anal ysis, consisting of the network

mat hemati cal anal ysis and network di agrans, wi thin 40 cal endar days after
contract award. Subnmit three copies of both the diagrans described in
par agraph entitled "Di agrans” and required sorts |listed in paragraph
entitled "Required Sorts."

1.5.3 Revi ew and Eval uati on

The Contractor shall participate in a review and eval uation of the proposed
networ k di agrans and anal ysis by the Contracting O ficer. Revisions
necessary as a result of this review shall be resubmtted for approval of
the Contracting Officer within 10 cal endar days after the conference. The
approved schedul e shall then be the schedule to be used by the Contractor
for planning, organizing, and directing the work, reporting progress, and
requesting paynent for work acconplished.

1.5.4 Changes to the Network Anal ysis Schedul e

If changes in the nethod of operating and scheduling are desired, the
Contracting O ficer shall be notified in witing stating the reasons for
the change. |If the Contracting O ficer considers these changes to be of a
maj or nature, the Contractor may be required to revise and submt for
approval, wthout additional cost to the Government, network diagrans and
required sorts. A change may be considered of a major nature if the
estimated tine required or actually used for an activity or the network
logic is varied fromthe original plan to a degree that there is a
reasonabl e doubt as to the effect on the contract conpletion dates. Changes
which affect activities with adequate float tinme shall be considered a
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maj or change when their cunul ative effect could extend the contract
conpl etion date.

1.5.5 Approved Network

Once the conpl eted network has been approved by the Contracting Oficer
the Contractor shall within 15 cal endar days furnish

a. Four copies of the network di agrans

b. Four copies of the required sorts listed in paragraph entitled
"Required Sorts"

c. Four copies of the activity nunber specified in paragraph entitled
"Mont hly Reports”

d. Four copies of the Cash Flow Report indicating the cash fl ow based
upon both the early and late start schedul es.

For maj or revisions or changes to the network diagrans, once approved by
the Contracting O ficer, the Contractor shall submt these sane di agrans
and reports except submit the cash flow report only after the origina
conpl ete network has been approved.

1.5.6 Mont hly Reports

Submit at monthly intervals a report of the actual construction progress by
updating the required sorts and the tine scaled logic diagram Initially,
and nonthly thereafter, produce a projected report of scheduled activities
to be started, in process or conpleted during the upcom ng reporting
period, sorted by early start then activity nunber. At the end of the
reporting period, Contractor and Governnent representatives shall jointly
make entries on the precedi ng Look- Ahead Report to show actual progress.

As a minimum the follow ng action will be acconplished:

a. ldentify activities started and conpl eted during the previous
peri od

b. Show estimated duration (in work days) to conplete each activity
started but not conpleted during the previous period

c. Show estimated duration (in work days) to conplete each activity
started but not conpl eted

d. Indicate percentage of cost payable for each activity
e. Reflect changes in the network diagram

Conf ormed nodi fications and pendi ng proposed changes shall be shown on the
update report. Submt a narrative report describing current and

antici pated probl em areas and/or del aying factors with their inpact
together with an explanation of corrective actions taken or proposed.
Produce, fromthe marked-up Look- Ahead Report, updated required sorts for
the project and use the accumul ated cost for conpleted and partially
conpl eted activities as the basis for requesting progress paynents,
pursuant to, "FAR 52.232-5, Paynents Under Fixed-Price Construction
Contracts" and "FAR 52.236-5, Schedul es for Construction Contracts."
Contract status shall be evaluated on the basis of relative float on the
critical path at the time of updating with negative relative fl oat
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i ndicating the contract is behind schedule and positive relative fl oat

i ndi cating status ahead of schedule. (Relative float is the current status
of an activity in relation to the approved schedul e conpl etion date.)
Submit three copies of the required sorts listed in paragraph entitled
"Required Sorts" and the Look-Ahead Report wi th each paynent request.

1.5.7 Submi ssi on Requi renents

Provi de network di agranms on size A0-1189 by 841 mm sheets. Updated
di agranms shall show the date of the latest revision

1.5.8 Sunmmary Net wor k

A summary network shall generally have the sane network formas the final
subm tted NAS Schedul e. The summary network will contain a mniml nunber

of activities that represent the general approach of work sequence. It
will be a time-scal ed | ogical sequence of work phases, classifications and
areas. It will not be necessary to cost |oad the summary network or show

responsibility codes. The Contractor shall submt a summary network

di agram i mredi ately after approval of the conplete network. A conmplete
update shall be submtted every 6 nmonths during the contract duration and
i medi ately foll owi ng approval of each major schedul e change. Subnit the
fol | owi ng:

a. One nylar or equivalent of the summary network di agram
b. Three copies of the summary network di agram
c. Three copies of the summary |-J report
d. Three copies of the summary Total Fl oat Report
e. Three copies of the Cash Flow Report indicating the cash flow for
the current conplete (not summary) network based upon both the
early and | ate start schedul es.
1.6 CONTRACT MODI FI CATI ON
VWhen a contract nodification to the work is required, submt proposed
revisions to the network reflecting the inpact. Subnit the proposed
network revisions with the cost proposal for each proposed change. Should

it be determined that a mathematical analysis utilizing the conputer is
necessary to analyze the inpact, subnmt three copies of the Total Fl oat

Report and I nput Data with the cost proposal. Incorporate contract
nodi fications into the subsequent nonthly update. Financial data shall not
be incorporated until issuance of a contract nodification on standard form

30 is signed by the Contracting Officer. Those contract nodifications
determ ned to have no inpact will require only the identification of the
affected activities as part of the proposed change proposal

1.7 TI ME EXTENSI ONS

Fl oat or slack is defined as the ambunt of tinme between the early start
date and the late start date, or the early finish date and the late finish
date of any of the activities in the NAS Schedule. Float or slack is not
time for the exclusive use or benefit of either the Governnent or the
Contractor. Extension of time for performance required under the clauses
titled "Changes,” "Differing Site Conditions,"” "Default (Fixed-Price
Construction)"” or "Suspension of Wrk" of the Contract C auses will be
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granted only to the extent that equitable time adjustnents for the activity
or activities affected exceed the total float or slack al ong the network
paths involved. Submt tinme extension requests with a narrative report
supporting the request and three copies of the Total Float Report and input
data if a mathematical analysis is necessary to support the narrative
report.

1.8 MONTHLY COORDI NATI ON MEETI NG
In conjunction with receipt of the Monthly Report, a coordination neeting
will be held each nonth on site to discuss the report. The Contractor
shal | nake a presentation of the previously submitted Monthly Report to the
Contracting O ficer so as to provide an overview of the project's schedul e
and provide an opportunity to discuss itens of coordination

PART 2 PRODUCTS
Not used.

PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 01330

SUBM TTAL PROCEDURES
09/ 97

PART 1 GENERAL
1.1 DEFI NI TI ONS
1.1.1 Submitta

Shop draw ngs, product data, sanmples, and admi nistrative submttals
presented for review and approval. Contract C auses "FAR 52.236-5,

Mat eri al and Wor kmanshi p, " paragraph (b) and "FAR 52.236-21, Specifications
and Drawi ngs for Construction," paragraphs (d), (e), and (f) apply to al
"submttals."

1.1.2 Types of Submittals

Al submittals are classified as indicated in the paragraph "Schedul e of
Submittal Descriptions.”™ The subnmittals also are grouped as foll ows:

a. Shop drawings: As used in this section, draw ngs, schedul es,
di agranms, and ot her data prepared specifically for this Contract,
by the Contractor or through the Contractor by way of a
subcontractor, manufacturer, supplier, distributor, or other |ower
tier contractor, to illustrate a portion of the work.

b. Product data: Preprinted material such as illustrations, standard
schedul es, performance charts, instructions, brochures, diagrans,
manuf acturer's descriptive literature, catal og data, and other
data to illustrate a portion of the work, but not prepared
exclusively for this Contract.

c. Sanples: Physical exanmples of products, materials, equipnent,
assenbl i es, or workmanship that are physically identical to a
portion of the work, illustrating a portion of the work or
est abl i shing standards for evaluating the appearance of the
fini shed work or both.

d. Administrative submttals: Data presented for reviews and
approval to ensure that the admi nistrative requirenments of the
project are adequately net but not to ensure directly that the

work is in accordance with the design concept and in conpliance
with the Contract docunents.

1.1.3 Approving Authority
The person authorized to approve a submttal

1.1.4 Wrk
As used in this section, on- and off-site construction required by the
Contract documents, including | abor necessary to produce the construction
and materials, products, equipnent, and systens incorporated or to be

i ncorporated in such construction

1.2 SUBM TTALS
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Submit the following in accordance with the requirenents of this section
1.2.1 SD- 18, Records
a. Subnmittal register G

1.2.1.1 Submittal Register
State for each submittal the Contractor's planned submittal date. Submt
with the Quality Control Plan within 45 cal endar days after contract
award. I nsert dates on copies of the "Submttal Register.” Obtain the
original fromthe foll ow ng source:

a. Fromthe register with the submttal itenms filled in, attached
1.2.1.2 Submittal Regi ster Preparation

Prepare and maintain a subnmittal register. |Instructions are included in
paragraph titled "SUBM TTAL REGQ STER | NSTRUCTI ONS" for use in devel opi ng
the submttal register. The submttal register with colums (c) through
(f) conpleted, is designated the initial submttal register required as a
part of the quality control plan. The remai ning colutMms on the submtta
regi ster forns shall be conpleted by the Contractor. Additional details
concerning the use of the submttal register will be explained at the
preconstruction conference.

1.3 PROCEDURES FOR SUBM TTALS
1.3.1 Revi ewi ng, Certifying, Approving Authority

The QC organi zation shall be responsible for reviewi ng and certifying that
submttals are in conpliance with contract requirenents. The approving
authority on submttals is the QC Manager unl ess otherw se specified for
the specific submttal. At each "Submittal" paragraph in the individua
specification sections, a notation "G " following a submittal item

i ndicates the Contracting O ficer is the approving authority for that
submttal item

1.3.2 Constraints

a. Subnmittals listed or specified in this Contract shall conformto
the provisions of this section, unless explicitly stated otherw se.

b. Submttals shall be conplete for each definable feature of work;
components of the definable feature interrelated as a system shal
be submitted at the sane tine.

c. \Wen acceptability of a submttal is dependent on conditions,
items, or materials included in separate subsequent submittals,
the submttal will be returned w thout review.

d. Approval of a separate material, product, or conponent does not
i nply approval of assenbly in which the itemfunctions.

1.3.3 Schedul i ng
a. Coordinate scheduling, sequencing, preparing and processing of
submttals with performance of the work so that work will not be

del ayed by submittal processing. Allow for potential requirenents
to resubmt.
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b. Except as specified otherwise, allow a review period, beginning
with recei pt by the approving authority, that includes at |east 15
wor ki ng days for submittals for QC Manager approval and 20 worKking
days for submittals for Contracting O ficer approval. The period
of review for submittals with Contracting O ficer approval begins
when the Governnent receives the submttal fromthe QC
organi zation. The period of review for each resubmittal is the
sane as for the initial submttal

c. For submittals requiring review by the Fire Protection Engi neer
all ow a review period, begi nning when the Governnent receives the
submttal fromthe QC organization, of 30 working days for return
of the submttal to the Contractor. The period of review for each
resubmttal is the same as for the initial submttal

1.3. 4 Vari ati ons

Variations fromcontract requirenents require Governnent approval pursuant
to Contract Clause entitled "FAR 52.236-21, Specifications and Draw ngs for
Construction” and will be consi dered where advantageous to the Governnent.
VWhen proposing a variation, submt a witten request to the Contracting
Oficer, with docunentation of the nature and features of the variation and
why the variation is desirable and beneficial to the Governnment. |If |ower
cost is a benefit, also include an estimate of the cost saving. ldentify

t he proposed variation separately and include the docunentation for the
proposed variation along with the required submittal for the item \Wen
submtting a variation for approval, the Contractor warrants the foll ow ng:

1.3.4.1 Variation Is Conpati bl e

The Contract has been reviewed to establish that the variation, if
i ncorporated, will be conmpatible with other el enents of the work.

1.3.4.2 Revi ew Schedul e I's Mdified

In addition to the normal submittal review period, a period of 10 working
days will be allowed for consideration by the Government of submittals with
vari ati ons.

1.3.5 Contractor's Responsibilities

a. Determine and verify field nmeasurenents, materials, field
construction criteria; review each submttal; and check and
coordi nate each submittal with requirenents of the work and
Contract documents.

b. Transmit submittals to the QC organization in orderly sequence, in
accordance with the Submttal Register, and to prevent delays in
the work, delays to the Government, or delays to separate
contractors.

c. Advise the Contracting O ficer of variation, as required by the
par agraph entitled "Variations."

d. Correct and resubmt submittal as directed by the approving
authority. Wen resubmtting di sapproved transmttals or
transmttals noted for resubmttal, the Contractor shall provide a
copy of that previously submitted transmttal including al
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1.

3.

6

reviewer comments for use by the approving authority. Direct
specific attention, in witing or on resubmtted submttal, to
revi sions not requested by the approving authority on previous
subm ssi ons.

e. Furnish additional copies of submttals when requested by the
Contracting Oficer, to alimt of 20 copies per submttals.

f. Conplete work which nust be acconplished as a basis of a subnmttal
intim to allowthe submttal to occur as schedul ed.

g. Ensure no work has begun until submittals for that work have been
returned as "approved," or "approved as noted", except to the
extent that a portion of the work nust be acconplished as a basis
of the submttal.

C Organi zation Responsibilities

a. Note the date on which the submttal was received fromthe
contractor on each submttal.

b. Review each submttal; and check and coordi nate each submttal
with requirenents of the work and Contract docunents.

c. Review submittals for conformance with project design concepts and
conpliance with the Contract docunents.

d. Act on submittals, determ ning the appropriate action based on the
(C organi zation's review of the submttal.

(1) Wen the QC Manager is the approving authority, take the
appropriate action on the submttal fromthe possible actions
defined in the paragraph entitled, "Actions Possible."

(2) Wen the Contracting Oficer is the approving authority or
when a variation has been proposed, forward the submttal to the
CGovernment with the certifying statenent or return the submttal
mar ked "not reviewed" or "revise and resubmt" as appropriate.
The QC organi zation's review of the submittal determ nes the
appropriate action.

e. Ensure that material is clearly legible.

f. Stamp each sheet of each submttal with the QC certifying
statenment or approving statement, except that data submtted in
bound vol une or on one sheet printed on two sides may be stanped
on the front of the first sheet only.

(1) Wen the approving authority is the Contracting Oficer, the
C organi zation will certify submttals forwarded to the
Contracting Oficer with the follow ng certifying statenent:

"I hereby certify that the (equipnent) (material) (article) shown and
marked in this submttal is that proposed to be incorporated with
Contract Number N62470-97-C-7041, is in conpliance with the
Contract drawi ngs and specification, can be installed in the
al | ocated spaces, and is subnmitted for Governnent approval.

Certified by Submttal Reviewer , Date
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(Si gnature when applicabl e)

Certified by QC Manager , Date ___ "
(Signature)

(2) Wen the approving authority is the QC Manager, the QC
manager will use the foll owi ng approval statement when returning
submttals to the Contractor as "Approved” or "Approved as Noted."

"I hereby certify that the (material) (equipment) (article) shown and
marked in this submttal and proposed to be incorporated wth
Contract Number N62470-97-C- 7041, is in conpliance with the
contract drawi ngs and specification, can be installed in the
al | ocated spaces, and is approved for use

Certified by Submttal Reviewer , Date
(Si gnature when applicabl e)

Approved by QC Manager , Date "
(Si gnat ure)

g. Sign the certifying statenment or approval statenent. The person
signing the certifying statenments shall be the QC organization
menber designated in the approved QC plan. The signatures shal
be in original ink. Stanped signatures are not acceptable.

h. Update the submittal register as submttal actions occur and
mai ntain the submttal register at the project site until fina
acceptance of all work by the Contracting O ficer

i. Retain a copy of approved submittals at the project site,
i ncluding the Contractor's copy of approved sanpl es.

1.3.7 Government's Responsibilities

VWhen the approving authority is the Contracting Oficer, the Governnent
will:

a. Note the date on which the submttal was received fromthe C
Manager, on each submttal for which the Contracting Officer is
t he approving authority.

b. Review submittals for approval within the scheduling period
specified and only for conformance wi th project design concepts
and conpliance with the Contract docunents.

c. ldentify returned subnmittals with one of the actions defined in
t he paragraph entitled "Actions Possible" and with markings
appropriate for the action indicated.

1.3.8 Actions Possible
Submittals will be returned with one of the follow ng notations:
a. Submittals marked "not reviewed" wll indicate the submittal has
been previously reviewed and approved, is not required as a
subm ttal, does not have evidence of being reviewed and approved

by the Contractor, or is not conplete. A submttal narked "not
reviewed" will be returned with an explanation of the reason it is
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1

1

1

not reviewed. Returned submittals deened to |ack review by the
Contractor or to be inconplete shall be resubmitted with
appropriate action, coordination, or change.

b. Submttals narked "approved" "approved as subm tted" authorize the
Contractor to proceed with the work covered

c. Submittals marked "approved as noted" authorize the Contractor to
proceed with the work as noted provided the Contractor takes no
exception to the notations.

d. Submittals marked "revise and resubmt" or "di sapproved" indicate
the submittal is inconplete or does not conply with the design
concept or the requirenents of the Contract docunents and shall be
resubmtted with appropriate changes. No work shall proceed for
this itemuntil the resubmttal is approved.

4 FORMAT OF SUBM TTALS
4.1 Transmttal Form

Transmit each submittal, except sanple installations and sanple panels, to
the office of the approving authority. Transmt submittals with a
transmttal formprescribed by the Contracting O ficer and standard for the
project. The transmittal formshall identify the Contractor, indicate the
date of the submttal, and include information prescribed by the
transmttal formand required in the paragraph entitled "ldentifying
Submittals." Process transmittal fornms to record actions regardi ng sanpl e
panel s and sanple installations.

.4.2 Identifying Submittals

Identify submittals, except sanple panel and sanple installation, with the
follow ng informati on permanently adhered to or noted on each separate
conponent of each submittal and noted on the transmttal form Mark each
copy of each submittal identically, with the foll ow ng:

a. Project title and |ocation

b. Construction Contract nunber.

c. The section nunber of the specification section by which the
submttal is required

d. The submittal description (SD) nunber of each component of the
subm ttal.

e. \Wen a resubm ssion, an al phabetic suffix on the submtta
description, for exanple, SD-10A, to indicate the resubm ssion

f. The nane, address, and tel ephone nunmber of the subcontractor
supplier, manufacturer and any other second tier contractor
associ ated with the submttal

g. Product identification and | ocation in project.

4.3 Format for Product Data

a. Present product data submittals for each section as a conplete,
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1.

1.

4.

4.

4

5

bound volune. Include a table of contents l|isting page and
catal og item nunbers for product data.

I ndi cate, by prom nent notation, each product which is being
subm tted; indicate the specification section nunber and paragraph
nunber to which it pertains.

Suppl ement product data with material prepared for the project to
satisfy submttal requirements for which product data does not
exist. ldentify this material as devel oped specifically for the
proj ect .

Format for Shop Draw ngs

Shop drawi ngs shall not be less than (297 x 210 mm) nor nore than
(1189 x 841 mm).

Present (297 x 210 mm) sized shop drawings as a part of the bound
vol unme for the submttals required by the section. Present |arger
drawi ngs in sets.

I ncl ude on each drawing the drawing title, nunber, date, and
revision nunbers and dates, in addition to the information
required in the paragraph entitled "ldentifying Submttals.”

D nensi on drawi ngs, except diagrans and schematic draw ngs;
prepare draw ngs denonstrating interface with other trades to
scale. Identify materials and products for work shown.

Format of Sanpl es

Furni sh sanples in the sizes bel ow, unless otherw se specified or
unl ess the manufacturer has prepackaged sanpl es of approxi mately
the sane size as specified:

(1) Sanple of Equipnent or Device: Full size.

(2) Sanple of Materials Less Than 50 by 75 nm Built up to (297
X 210 nm).

(3) Sanple of Materials Exceeding (297 x 210 mm: Cut down to
(297 x 210 mm) and adequate to indicate color, texture, and
material variations.

(4) Sanple of Linear Devices or Materials: 250 nmlength or
length to be supplied, if Iess than 250 mm Exanpl es of |inear
devices or materials are conduit and handrails.

(5) Sanple of Non-Solid Materials: Pint. Exanples of non-solid
material s are sand and paint.

(6) Sanple Panel: 1200 by 1200 mm

(7) Sanple Installation: 10 square neters.

Sanpl es Showi ng Range of Variation: \Where variations are
unavoi dabl e due to the nature of the materials, submt sets of

sanpl es of not |less than three units showi ng the extrenmes and
m ddl e of the range.
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c. Reusable Sanples: Incorporate returned sanples into the work only
if so specified or indicated. |Incorporated sanples shall be in
undamaged condition at the time of use.

d. Recording of Sanple Installation: Note and preserve the notation
of the area constituting the sanple installation but renove the
notation at the final clean up of the project.

e. \Wen a color, texture or pattern is specified in namng a
particul ar manufacturer and style, include one sanple of that
manuf acturer and style, for conparison

1.4.6 Format of Administrative Submittals
a. Wuen the submttal includes a docunent which is to be used in the
project or becone a part of the project record, other than as a
submttal, do not apply the Contractor's approval stanp to the
docunent, but to a separate sheet acconpanying the docunent.

b. Operation and M ntenance Manual Data: Subnmit in accordance with

Section 01781, "QOperation and Mai ntenance Data." |nclude
conponents required in that section and the various technica
secti ons.

1.5 QUANTITY OF SUBM TTALS
1.5.1 Nunber of Copies of Product Data
a. Submit five copies of submttals of product data requiring review

and approval only by the QC organi zation and ei ght copi es of
product data requiring review and approval by the Contracting
Oficer. Submt three copies of submttals of product data for
operation and mai nt enance manual s.

1.5.2 Nunber of Copies of Shop Draw ngs

Submit shop drawings in conpliance with the quantity requirenments specified
for product data.

1.5.3 Nunber of Sanpl es

a. Subnmit one sanple, or one set of sanples show ng range of
variation, of each required item

b. Submt one sanple panel. |Include conmponents listed in technica
section or as directed.

c. Subnmit one sanple installation, where directed.
d. Subnmit one sanple of non-solid materials.
1.5.4 Nunber of Copies of Administrative Submittals
a. Unless otherw se specified, submt the admi nistrative submttals
conpliance with the quantity requirenents specified for product

dat a.

b. Submt administrative submttals required under "SD- 19, QOperation
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and Mai nt enance Manual s" to conformto Section 01781, "Qperation
and Mai ntenance Data."

1.6 FORWARDI NG SUBM TTALS
1.6.1 Sanpl es Required of the Contractor

Submit sanples to the Commander, LANTNAVFACENGCOM 1510 G |l bert Street,
Nor f ol k, Virginia 23511-2699.

1.6.2 Shop Draw ngs, Product Data, and O&M Dat a

As soon as practicable after award of the contract, and before procurenent
or fabrication, submit, except as specified otherwi se, to the Commander,
LANTNAVFACENGCON, Code 04Al1l, 1510 Gl bert Street, Norfolk, Virginia

23511- 2699, the shop draw ngs, product data and O%M Data required in the
techni cal sections of this specification. One copy of the transmttal form
for submttals shall be forwarded to the Resident Oficer in Charge of
Const ructi on.

Submittals for asbestos renoval and di sposal and the Environnental
Protection Plan shall be submtted to the Resident O ficer in Charge of
Construction for review and approval thereby.

1.7 SCHEDULE OF SUBM TTAL DESCRI PTI ONS ( SD)

SD-01, Data

Submittals which provide cal cul ati ons, descriptions, or other docunentation
regardi ng the work.

SD- 02, Manufacturer's Catal og Data
Dat a conposed of catal og cuts, brochures, circulars, specifications and
product data, and printed information in sufficient detail and scope to

verify conpliance with requirenments of the contract documents. A type of
product dat a.

SD- 03, Manufacturer's Standard Col or Charts

Preprinted illustrations displaying choices of color and finish for a
material or product. A type of product data.

SD- 04, Drawi ngs
Submittals which graphically show rel ati onship of various conmponents of the
wor k, schematic diagranms of systens, detail of fabrications, |ayout of
particul ar el ements, connections, and other relational aspects of the work.
A type of shop draw ng.
SD- 05, Design Data

Desi gn cal cul ati ons, m x designs, analyses, or other data, witten in
nature and pertaining to a part of the work. A type of shop draw ng.

SD- 06, Instructions

Preprinted material describing installation of a product, system or
material, including special notices and Material Safety Data Sheets, if
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any, concerning inpedances, hazards, and safety precautions. A type of
product dat a.

SD- 07, Schedul es

A tabular list of data or tabular list including |ocation, features, or
other pertinent information regarding products, materials, equipnent, or
conponents to be used in the work. A type of shop draw ng.

SD- 08, Statements

A docunment, required of the Contractor, or through the Contractor by way of
a supplier, installer, manufacturer, or other lower tier contractor, the
purpose of which is to further the quality or orderly progression of a
portion of the work by docunenting procedures, acceptability of nethods or

personnel, qualifications, or other verification of quality. A type of
shop drawi ng.

SD- 09, Reports

Reports of inspection and | aboratory test, including analysis and
interpretation of test results. Each report shall be properly identified.

Test methods used and conpliance with recogni zed test standards shall be
descri bed.

SD- 10, Test Reports

A report signed by an authorized official of an independent testing

| aboratory that a material, product, or systemidentical to the material
product or systemto be provided has been tested in accordance wth

requi renents specified by nam ng the test nmethod and material. The test
report nust state the test was performed in accordance with the test

requi renents; state the test results; and indicate whether the materi al
product, or system has passed or failed the test. Testing nust have been
within three years of the date of award of this Contract. A type of
product dat a.

SD- 11, Factory Test Reports

A witten report which includes the findings of a test required to be
performed by the manufacturer on a prototype or on an actual portion of the
work prepared for this project, before it is shipped to the job site. The
report nust be signed by an authorized official of the manufacturer's test
facility or testing | aboratory and nust state the test was performed in
accordance with the test requirenments; state the test results; and indicate

whet her the material, product, or systemhas passed or failed the test. A
type of shop draw ng

SD-12, Field Test Reports

A witten report which includes the findings of a test nade at the job
site, inthe vicinity of the job site, or on a sanple taken fromthe job
site, on a portion of the work, during or after installation. The report
must be signed by an authorized official of a testing |aboratory or agency
and nust state the test was performed in accordance with the test

requi renents; state the test results; and indicate whether the materi al
product, or system has passed or failed the test. A type of shop draw ng.

SD- 13, Certificates
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Statenments signed by responsible officials of a manufacturer of a product,
system or material attesting that the product, system or material neet
specified requirements. The statenments nust be dated after the award of
this contract, nanme the project, and list the specific requirements which
it is intended to address. A type of shop draw ng.

SD- 14, Sanpl es
Sanpl es, including both fabricated and unfabricated physical exanples of
materials, products, and units of work as conplete units or as portions of
units of work. A type of sanple.

SD- 15, Col or Sel ection Sanpl es
Sanpl es of the available choice of colors, textures, and finishes of a
product or material, presented over substrates identical in texture to that
proposed for the work. A type of sanple.

SD- 16, Sanpl e Panel s
An assenbly constructed at the project site in a location acceptable to the
Contracting O ficer and using materials and nmethods to be enployed in the
wor k; conpletely finished; maintained during construction; and renoved at
t he concl usion of the work or when authorized by the Contracting O ficer.
A type of sanple.

SD-17, Sanple Installations

A portion of an assenbly or material constructed where directed and, if
approved, retained as a part of the work. A type of sanple.

SD- 18, Records

Docunmentation to ensure conpliance with an adm nistrative requirenent or to
establish an adm nistrative nmechanism A type of administrative submttal.

SD-19, Operation and M ntenance Manual s

Data intended to be incorporated in an Operati on and Mai ntenance Manual . A
type of administrative submttal.

PART 2 PRODUCTS
Not used.
PART 3 EXECUTI ON
3.1 SUBM TTAL REQ STER | NSTRUCTI ONS

Use submittal register formfor the project's Submttal Register and to
track progress of submittals as they are processed.

a. The Governnent will supply submittal register forms, with col ums
(c) through (f) conpleted to the extent that will be required by
t he CGovernnent.
Columm (c): Lists each specification section in which a submttal
i s required.

SECTI ON 01330 Page 11



Pl ER 2 REPLACEMENT 05977041

Columm (d): Lists each submittal description (SD No. and type,
e.g. SD-04, Drawings) required in each specification section.

Columm (e): Lists one principal paragraph in specification
section where a material or product is specified. This listing is

only to facilitate submttal reviews. Do not consider entries in
colum (e) as limting project requirenents.

Columm (f): Indicates approving authority for each submittal. A
"G' indicates approval by Contracting Oficer; a blank indicates
approval by QC Manager.

b. Colum (g) through (r) will be used by Contractor, Approving
Aut hority organi zati on and the Governnent on their own copies to
record data established by the Contractor.

c. Action Codes (j) and (0): NR - Not Received; AN - Approved as
noted; A - Approved; RR - Disapproved, Revised, and Resubmt
(others may be prescribed by the Transmittal Form.

CONTRACTOR
Colum (g) through (i): Contractor dates.

Columm (j): Action code; and (k): Date of action used to record
Contractor's review when forwarding submttals to QC

Colum (1): List date submttal.
Columm (q): List date approval received.

APPROVI NG AUTHORI TY

Columm (1): List date submittal received.
Colum (m through (p).
Columm (qg): List date returned to Contractor.

-- BEnd of Section --
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
PIER 2 REPLACEMENT
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
5 SCHEDULE DATES ACTION
v
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P I A T T
I I P A F o/ I I
Vi T E R | E o DATE FWD o MAILED
! T c A c N TO APPR N TO
Tl A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | P OF FROM |TO OTHER|FROM OTH| P oF  |FrR™ APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | acTion | conTrR |REviEWER|REVIEWER| E | AcTiON | AuTH REMARKS
@ | b (c) (d) (e) ® (h) 0] 0] (k) (0] (m) (n) (0) (P (@ (O]
01200| SD-18 Records
Schedule of prices 1.3 G
01310|SD-18 Records
List of contact personnel 1.4.1 G
01321 SD-18 Records
Network system 1.4 G
Monthly reports 1.5.6 G
Approved Network 155 G
Summary Network 1.5.8 G
01330| SD-18 Records
Submittal register 1211 |G
01450| SD-18 Records
(QC) plan 1.6 G
01500 SD-02 Manufacturer's Catalog Data
Backflow preventers 1.2.3.1
SD-04 Drawings
Traffic control plan 1511 |G
SD-13 Certificates
Backflow preventers 1.2.3.1
SD-12 Field Test Reports
Test results 3.3
01525/ SD-08 Statements
Accident prevention plan (APP) 1.41.1 |G
Activity Hazard Analysis (AHA) 1.41.2 |G
SD-18 Records
Daily Confined Space Entry Permit |3.3.8

SUBMITTAL FORM,Jan 96
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
PIER 2 REPLACEMENT

G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
o SCHEDULE DATES ACTION
Vv
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P A T T
I I 3 A F o/ I I
viT E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL |MATERIAL | © DATE |DATE RcD |DATE FWD|DATE RCD| © DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | acTion | conTR |REVIEWER|REVIEWER| E | AcTION AUTH REMARKS
(@ | (b (c) (d) (e) ® (@) (h) (0) (0) (k) 0) (m) (n) (0) (V] (@) 0]
01525 Reports 1.15
01561]SD-02 Manufacturer's Catalog Data
Sediment Fence 2.1
Dust Suppressors 2.4
Erosion Control Matting 2.6
Filter Cloth Underliner 2.3.1.2
SD-04 Drawings
Erosion Control Plan 1.4 G

SD-08 Statements
Construction Sequence Schedule [1.3.3.1 |G
01575|SD-08 Statements

Environmental protection plan 1.7 G
SD-12 Field Test Reports
Laboratory analysis 1.3.2.1
SD-18 Records
Preconstruction survey 1.3.3.1
Solid waste disposal permit 1.3.3.2
Waste determination 1.3.3.3
documentation
Waste determination 3.4.1
documentation
Disposal documentation for 1.3.3.4
hazardous and regulated waste
Contractor 40 CFR employee 1.3.35
training records
Regulatory notification 1.3.3.6
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
PIER 2 REPLACEMENT
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
5 SCHEDULE DATES ACTION
v
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P I A T T
I I P A F o/ I I
Vi T E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
Tl A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | P OF FROM |TO OTHER|FROM OTH| P oF  |FrR™ APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | action | conTR [REviEweR|ReViEWER| E | acTion | AuTH REMARKS
@ | () (©) (d) (e) ® ) (h) (0] 0] (k) 0] (m) (n) (0) () (@) 0
01575 Solid waste disposal report 1.3.3.7
01770]SD-18 Records
As-built drawings 1.2.1
Record of materials 1.2.2
Equipment/product warranty tag 1.3.2
SD-19 Operation and Maintenance
Manuals
Equipment/product warranty list 1.3.1
02220/ SD-08 Statements
Demolition plan 1.41.1
SD-18 Records
Receipts 1.4.2.1
02272|SD-02 Manufacturer's Catalog Data
Fabric Literature 1.2.11
SD-04 Drawings
Engineered penetrations 3.3
SD-06 Instructions
Manufacturing, Sampling, and 2.2.1
Testing
SD-13 Certificates
Geotextile 21.1
SD-14 Samples
Geotextile 21.1
02315]SD-09 Reports
Borrow Site Testing 1.3
SD-12 Field Test Reports
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
PIER 2 REPLACEMENT
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
5 SCHEDULE DATES ACTION
v
T c T
R L
A A O
Al N S R A A
c| s s c c
i Y s P A T T
I I P A F o/ I I
viT E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF |FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | acTion | conTR |REVIEWER|REVIEWER| E | AcTION AUTH REMARKS
@ | b (c) (d) (e) ® (@ (h) 0] 0] (k) (0] (m) (n) (0) (P (@ (O]
02315 Fill and backfill 3.10.2.1
Select material 3.10.2.2
Density tests 3.10.2.3
02325/SD-04 Drawings
Submerged pipeline 3.2.6.4
Soundings or sweepings 3.3.2
02362|SD-02 Manufacturer's Catalog Data
Piles 2.1
Driving equipment 3.2.1
SD-04 Drawings
Piles 2.1
SD-10 Test Reports
Pile Performance 2.2
02365/ SD-02 Manufacturer's Catalog Data
Cleats and Bollards 2.1
Grout 2.2
Bolts, Nuts and Washers 2.3
Asphalt varnish 2.4
Sleeves 25
Aluminum epoxy mastic 2.6
SD-04 Drawings
Cleats and Bollards 2.1
SD-13 Certificates
Cleats and Bollards 2.1
Grout 2.2
Bolts, Nuts and Washers 2.3
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
PIER 2 REPLACEMENT
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
5 SCHEDULE DATES ACTION
v
T c T
R L
A A O
Al N S R A A
c| s s c c
i Y s P A T T
I I P A F o/ I I
viT E R | E o DATE FWD o MAILED
! T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF |FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | acTion | conTR |REVIEWER|REVIEWER| E | AcTION AUTH REMARKS
@ | b (c) (d) (e) ® (@ (h) 0] 0] (k) (0] (m) (n) (0) (P (@ (O]
02365/ Asphalt varnish 2.4
Sleeves 25
02396/ SD-02 Manufacturer's Catalog Data
Resilient, foam filled marine 1.2.3
fenders
SD-05 Design Data
Resilient, foam filled marine 1.2.3
fenders
SD-10 Test Reports
Fender compression test 2.4.1
Fender cyclic-compression test 2.4.2
Fender sustained-load test 2.4.3
Fender pull-through test 2.4.4
Elastomeric skin thickness test 245
02397|SD-02 Manufacturer's Catalog Data
Fender 2.1
Hardware 2.3
SD-05 Design Data
curve 2.4.1
Dimension 2.1
Fender 2.1
Design 2.1
SD-06 Instructions
Installation 3.1
SD-11 Factory Test Reports
Minimum Tensile Strength 2.2
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
PIER 2 REPLACEMENT
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
5 SCHEDULE DATES ACTION
v
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P I A T T
I I P A F o/ I I
Vi T E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
Tl A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | P OF FROM |TO OTHER|FROM OTH| P oF  |FrR™ APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | action | conTR [REviEweR|ReViEWER| E | acTion | AuTH REMARKS
@ | () (©) (d) (e) ® ) (h) (0] 0] (k) 0] (m) (n) (0) () (@) 0
02397| Shore Hardness (Durometer) 2.2
Modulus at 400 Percent Elongation |2.2
Maximum Compression Set 2.2
Tear Resistance 2.2
Minimum Elongation 2.2
Ozone Resistance 2.2
Low Temperature Impact 2.2
Resistance
Water Absorption 2.2
Heat Resistance 2.2
Compression Deflection Resistance|2.2
Fender Compression Test 2.4.1
02455/SD-04 Drawings
Drawings 1511 |G
SD-05 Design Data
design calculations 1521 |G
mix design 1522 |G
SD-08 Statements
Quality control procedures 1531 |G
SD-10 Test Reports
Pozzolan 2211 |G
SD-11 Factory Test Reports
test reports 1551 |G
SD-18 Records
batch ticket information 156.1 |G
Sheet pile installation 156.2 |G
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
PIER 2 REPLACEMENT
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
5 SCHEDULE DATES ACTION
v
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P I A T T
I I P A F o/ I I
Vi T E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
Tl A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | P OF FROM |TO OTHER|FROM OTH| P oF  |FrR™ APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | action | conTR [REviEweR|ReViEWER| E | acTion | AuTH REMARKS
@ | b (c) (d) (e) ® (@ (h) 0] 0] (k) (0] (m) (n) (0) (P (@ (O]
02456/ SD-04 Drawings
Piles 1.2.11
Driving helmets, capblocks, and 1.2.1.2
pile cushions
SD-05 Design Data
Concrete mix design 1.2.7
SD-08 Statements
quality control procedures 1.2.3.1
Installation procedures 1.2.3.2
equipment 2.3
Geotechnical consultant 1.2.3.3
documentation
SD-11 Factory Test Reports
Aggregates 1.2.4.1
SD-12 Field Test Reports
Concrete 2.2
Test piles 3.2.1
Load tests 3.2.3
SD-13 Certificates
Prestressing steel 2.1.7
cement 211
Concrete mix design 1.2.7
02457|SD-04 Drawings
Steel sheet piles 2.1
SD-08 Statements
Pile pulling method 3.3.2
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
PIER 2 REPLACEMENT
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
5 SCHEDULE DATES ACTION
v
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P I A T T
I I P A F o/ I I
Vi T E R | E o DATE FWD o MAILED
! T c A c N TO APPR N TO
Tl A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A v APPROVAL|MATERIAL| © | DATE |DATE RCD |DATE FWD|DATE RCD| © | DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | P OF FROM |TO OTHER|FROM OTH| P oF  |FrR™ APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | action | conTR [REviEweR|ReViEWER| E | acTion | AuTH REMARKS
@ | b (c) (d) (e) ® (@ (h) 0] 0] (k) (0] (m) (n) (0) (P (@ (O]
02457| Pile driving equipment 1.2.2.1
SD-18 Records
Pile driving record 3.4
02465/SD-04 Drawings
Piles 1.2.11
Driving helmets, capblocks, and 1.2.1.2
pile cushions
Pile driving plan 1.25.2
Batter pile support plan 1.25.2
SD-05 Design Data
Concrete mix design 2.2
Grout 2.1.10
Joint Sealing Material 2.1.11
SD-06 Instructions
Dynamic Pile Testing 3.1.1
Interior Inspection for Pile Damage |3.1.4
SD-07 Schedules
Order List 2.7
SD-08 Statements
quality control procedures 1.25.1
equipment 2.6
SD-11 Factory Test Reports
Aggregates 1.2.6.1
SD-12 Field Test Reports
Concrete Strength 2.3.7
Test piles 3.2.1
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
PIER 2 REPLACEMENT
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
5 SCHEDULE DATES ACTION
v
T c T
R L
A A O
Al N S R A A
c| s s c c
i Y s P A T T
I I P A F o/ I I
viT E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF |FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | acTion | conTR |REVIEWER|REVIEWER| E | AcTION AUTH REMARKS
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02465 Load tests 3.2.2
SD-13 Certificates
Prestressing Tendons 2.1.7
cement 2.1.1
Concrete mix design 2.2
SD-18 Records
Pile records 3.2.3
02510 SD-02 Manufacturer's Catalog Data
Backflow Preventer
Water Meter 2.1.2.8
02530 SD-02 Manufacturer's Catalog Data
Pipeline materials 2.1
SD-04 Drawings
Precast concrete manhole 24.1.1
Metal items 2.4.2
025531SD-01 Data
Pipe-stress and system expansion ]1.6.1.1
calculations
Cathodic protection system 1.6.1.2
calculations
Manufacturer's data sheets 1.6.1.3
SD-02 Manufacturer's Catalog Data
Pipe
Fittings
Insulation
Cathodic Protection
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02553 Coatings
Conduit
Field Closures
Anchors
SD-04 Drawings
Heat distribution system 1631 |G
Heat distribution system 1.68.1 |G
SD-08 Statements
Work plan 1641 |G
Quality assurance 1.6.4.2
Thermal performance testing 1643 |G
SD-09 Reports
WSL system test 1.6.5.1 |G
SD-13 Certificates
UHDS manufacturer 1.6.6.1 |G
UHDS design 1.6.6.2 |G
Certificate of compliance G
Testing firm qualification 1.6.6.4 |G
Welds 1.6.6.5 |G
SD-18 Records
Daily written report 1.6.7.1
SD-19 Operation and Maintenance
Manuals
Heat distribution system 1.6.3.1
Heat distribution system 1.6.8.1
02554 SD-02 Manufacturer's Catalog Data
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02554 Piping 2.1
Valves 2.3
Strainers 242
Pipe hangers and supports 2.4.1
Traps 2.4.3
Gages 2.4.4
Steam flow meters 247
SD-08 Statements
Certification of welder's 1.3.2.1
qualifications
SD-19 Operation and Maintenance
Manuals
Manhole drainers
Steam flow meters 247
02588]SD-05 Design Data
mix design 1.21.1
SD-08 Statements
Quality control procedures 1.2.2.1
02630 SD-02 Manufacturer's Catalog Data
Cast-iron soil piping 2.1.1
Composite plastic piping 2.1.2
Polyvinyl chloride (PVC) plastic 2.1.3
piping
Corrugated high density 2.1.4
polyethylene piping
02741]SD-05 Design Data

SUBMITTAL FORM,Jan 96

PREVIOUS EDITION IS OBSOLETE

PAGE 11 OF 36 PAGES



SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
PIER 2 REPLACEMENT
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
5 SCHEDULE DATES ACTION
v
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P I A T T
I I P A F o/ I I
viT E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF |FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | action | conTR [REviEweR|ReViEWER| E | acTion | AuTH REMARKS
@ | b (c) (d) (e) ® (@ (h) 0] 0] (k) (0] (m) (n) (0) (P (@ (O]
02741] Job-mix formula 1.2.11
SD-13 Certificates
Stone base course 21.2
Paint 214
02752 SD-02 Manufacturer's Catalog Data
Curing materials 2.1.7
Admixtures 214
SD-05 Design Data
mix design 2.2
SD-10 Test Reports
Fly ash 2.1.45
Pozzolan 2.1.4.5
Concrete mix 1.2.3.1
SD-12 Field Test Reports
Compressive strength tests 3.6.2.3
SD-13 Certificates
Paint 2.1.9
02762 SD-04 Drawings
Preformed Compression seals 2.1.3.3
SD-06 Instructions
Joint sealants 2.1.3
Preformed compression seals 2.1.3.3
SD-08 Statements
Equipment list 1.6
SD-11 Factory Test Reports
Joint sealer 3.4.2
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02762| SD-18 Records
Joint sealer 3.4.2
Joint filler 21.1
02821]SD-02 Manufacturer's Catalog Data
Chain-link fencing 2.1
Accessories 214
03300 SD-02 Manufacturer's Catalog Data
Materials for curing concrete 2.4.7
Joint sealants 2.4.10
Joint filler 249
SD-04 Drawings
Reinforcing steel 1.3.2.1
SD-05 Design Data
mix design 2.3.1
SD-08 Statements
Curing concrete elements 1.34.1
Pumping concrete 1.3.4.2
SD-10 Test Reports
Concrete mix design 1.35.1
SD-12 Field Test Reports
Compressive strength tests 3.9.2.3
03410 SD-02 Manufacturer's Catalog Data
inserts 22.7.1
Bearing pads 2.2.8
SD-04 Drawings
Drawings of precast members 1.3.2.1
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03410 SD-05 Design Data
design calculations 1.3.3.1
Concrete mix design 1.3.3.2
SD-08 Statements
Fabrication 2.3
SD-11 Factory Test Reports
Contractor-furnished mix design 2.1
SD-18 Records
batch ticket 1.3.6.1
03412|SD-04 Drawings
Drawings 1.3.1.1
SD-05 Design Data
design calculations 1.3.2.1
mix design 1.3.2.2
SD-08 Statements
Quality control procedures 1.3.3.1
SD-11 Factory Test Reports
test reports 1.34.1
SD-18 Records
batch ticket information 1.35.1
05120 SD-02 Manufacturer's Catalog Data
Load indicator washers 2214
SD-04 Drawings
Fabrication drawings 1.4.2.1
SD-08 Statements
Erection plan 1.4.3.1
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05120 Welding procedures and 1.4.3.2
qualifications
SD-10 Test Reports
Bolts, nuts, and washers 2.2
SD-13 Certificates
Nonshrink grout 2.3.2
Galvanizing 2.4
AISC Quality Certification 1.5
05500 SD-02 Manufacturer's Catalog Data
Ladders 25
Chains 2.3
Floor Plates, Patterned 2.6
SD-04 Drawings
Expansion joint covers G
Ladders 25 G
angles and plates 2.8 G
06611]SD-02 Manufacturer's Catalog Data
Structural FRP Shapes 2.1 G
Trench Covers 2.3 G
Lift Station Cover Plates 2.3 G
SD-04 Drawings
Stairs 2.2 G
Trench Covers 2.3 G
Lift Station Cover Plates 2.3 G
SD-06 Instructions
Epoxy Resin 2.4 G
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06650 SD-02 Manufacturer's Catalog Data
Solid polymer fabrications 2.1 G
07920 SD-02 Manufacturer's Catalog Data
Sealants 2.1
Primers 2.2
Bond breakers 2.3
Backstops 2.4
08110 SD-02 Manufacturer's Catalog Data
Frames 2.1 G
08312 SD-04 Drawings
Sliding Metal Doors 2.1 G
08800 SD-06 Instructions
Setting and sealing materials 2.3
Glass setting 3.2
11312|SD-02 Manufacturer's Catalog Data
Pipe and fittings 2.1 G
Check valves 222 G
Gate valves 221 G
Submersible sewage grinder 2.3 G
pumps
Pump motor 2.4 G
Flexible flanged coupling 2.1.4 G
Pump Station Control System 2.5 G
SD-04 Drawings
Pump Station Control System 2.5 G
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11312|SD-19 Operation and Maintenance
Manuals
Submersible Sewage Grinder 2.3 G
Pumps
13111 SD-02 Manufacturer's Catalog Data
Rectifiers 2.3 G
Cable 2.4.2 G
Insulating flange sets 2.6 G
Dielectric unions 2.7 G
Anodes 2.1 G
Test stations 25 G
Anode junction boxes 2.5 G
Anode vent pipe 2.2 G
Reference electrodes 2.11 G
Shunt resistors 254 G
Variable resistors 255 G
Anode backfill 2.1.4 G
Bonding boxes 3.1.6 G
Surge arrestors 2.8 G
SD-04 Drawings
Rectifiers 2.3 G
Insulating flange sets 2.6 G
Anode installation 3.1 G
Test stations 25 G
Bonding boxes 3.1.6 G
Anode junction boxes 2.5 G
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13111 Anode vent pipe 2.2 G
Joint bonds 3.1.9 G
SD-08 Statements
Qualifications of Corrosion 1.4 G
Engineer
SD-12 Field Test Reports
Initial Cathodic Protection System [3.2.1.4 |G
Field Test Report
One Year Warranty Period 3.2.16 |G
Cathodic Protection System Field
Test Report
Final Cathodic Protection System ]3.2.1.7 |G
Field Test Report
SD-19 Operation and Maintenance
Manuals
Cathodic protection system 3.2
Rectifier replacement/spare parts ]2.3.13
list
13114 SD-02 Manufacturer's Catalog Data
Galvanic Anodes 2.1 G
Impressed Current Anodes 2.2 G
Rectifiers 2.3 G
Cable 242 G
Insulating flange sets 2.6 G
Dielectric unions 2.7 G
Test stations 2.5 G
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13114 Anode junction boxes 2.5 G
Casing insulators and seals 2.11 G
Reference electrodes 2.12 G
Shunt resistors 255 G
Rectifier shunt resistors 23.11 |G
Anode backfill 224 G
Bonding boxes 3.1.7 G
SD-04 Drawings
Cathodic Protection Design 1.5 G
Rectifiers 2.3 G
Test stations 2.5 G
Bonding boxes 3.1.7 G
Anode junction boxes 2.5 G
Insulating flange sets 2.6 G
Joint bonds 3.1.10 |G
SD-05 Design Data
Cathodic protection design 1.5 G
SD-08 Statements
Qualifications of Corrosion 1.4 G
Engineer
SD-12 Field Test Reports
Initial Cathodic Protection System [3.2.1.3 |G
Field Test Report
One Year Warranty Period 3.215 |G
Cathodic Protection System Field
Test Report
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13114 Final Cathodic Protection System [3.2.1.6 |G
Field Test Report
SD-19 Operation and Maintenance
Manuals
Cathodic protection system 3.2
Rectifier replacement/spare parts ]2.3.13
list
13281 SD-02 Manufacturer's Catalog Data
Local exhaust equipment 3.1.4 G
Vacuums 3.1.5 G
Respirators 3.1.11 |G
Pressure differential automatic 3.14 G
recording instrument
Amended water 1.2.2 G
Glovebags 3.1.7 G
Material Safety Data Sheets 1.3.8 G
(MSDS) for all materials
Encapsulants 2.1 G
SD-08 Statements
Asbestos hazard abatement plan [1.4.2.1 |G
Testing laboratory 1422 |G
Private qualified person 1423 |G
documentation
Landfill approval 1424 |G
Employee training 1.425 |G
Medical certification 1426 |G
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13281 Waste shipment records 1424 |G
Respiratory Protection Program 1.427 |G
Hazardous waste manifest 1424 |G
SD-12 Field Test Reports
Air sampling results 1431 |G
Pressure differential recordings for ]1.4.3.2 |G
local exhaust system
Asbestos disposal quantity report  |3.3.3.2 |G
Clearance sampling 3.2.6.3 |G
SD-18 Records
Notifications 1441 |G
Rental equipment 1442 |G
Respirator program records 1.443 |G
Permits and licenses 1.34 G
13282 SD-02 Manufacturer's Catalog Data
Vacuum filters 154 G
Respirators 151 G
SD-06 Instructions
Chemicals 2.1 G
Material safety data sheets 2.1 G
SD-08 Statements
Qualifications of CP 1.33.1 |G
Testing laboratory 1332 |G
Third party consultant 1.3.34 |G
Material Containing Lead Removal |1.3.3.3 |G

Plan
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13282 Rental equipment notification 1.5.3 G
Respiratory protection program 1.4.4 G
Hazard communication program 1.45 G
disposal facility 3.2.5 G
Hazardous waste management 1.4.6 G
plan
Assessment data report 1.3.4.2 |G
SD-12 Field Test Reports
Sampling results 1341 |G
Assessment Data Report 1.3.4.2 |G
SD-13 Certificates
Vacuum filters 154 G
SD-18 Records
manifest 3.25 G
medical examinations 14.1 G
training certification 1431 |G
13286] SD-08 Statements
Qualifications of CIH 1511 |G
Training Certification 1511 |G
PCB and Mercury-Containing Lamp]1.5.1.2 |G
Removal Work Plan
PCB and Mercury-Containing Lamp]1.5.1.3 |G
Disposal Plan
SD-18 Records
Transporter certification 3.5.2 G
Certification of Decontamination 3.24 G
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13286| Certificate of Disposal and/or 3521 |G
Recycling
13851 SD-02 Manufacturer's Catalog Data
Testing instruments 1.9.1 G
Fire alarm boxes 2.1 G
Pedestal 21.2 G
Wires and cables 2.2 G
SD-04 Drawings
Exterior fire alarm reporting 1.4 G
SD-08 Statements
Parts reliability 1531 |G
Installer qualifications 1532 |G
Test procedures 1533 |G
Installation certificate 1534 |G
Installation personnel 1535 |G
Current UL listings or FM approvals|1.5.3.6 |G
SD-12 Field Test Reports
Ground resistance tests 3.8.1.1 |G
Dielectric strength and insulation ]3.8.1.2 |G
resistance tests
Box and transmitter tests 3.8.1.3 |G
Final performance and acceptance |3.8.2 G
tests
SD-18 Records
Record wiring diagrams 1551 |G
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13851 SD-19 Operation and Maintenance
Manuals
Fire alarm boxes 2.1 G
15081 SD-02 Manufacturer's Catalog Data
Insulation 2.1
Jacket 2.3
SD-06 Instructions
field-applied insulation 1.2
15192/ SD-02 Manufacturer's Catalog Data
Pipe and fittings 2.1.1
Valves 2.1.3
Pumps 221 G
Expansion Joints 2.1.4.10 |G
Dielectric unions 214.1
SD-08 Statements
Welding procedure 1.42.1
Qualification of welders 1.4.2.2
List of welder's names and 1.4.2.3
symbols
SD-13 Certificates
Dielectric unions 214.1
Coating materials 2.1.6
Coating application procedure 2.1.6
Expansion Joints 2.1.4.10
SD-19 Operation and Maintenance
Manuals
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151921 Pumps 221
15194 SD-02 Manufacturer's Catalog Data
Pipe 2.1.1
Valves 25
Expansion joints 2.6.4
Strainers 2.6.2
Protective coatings 2.7
Fittings 2.2
SD-04 Drawings
Aviation fuel distribution 1.3.21
SD-06 Instructions
Expansion joints 2.6.4
Protective coatings 2.7
15700/ SD-02 Manufacturer's Catalog Data
Packaged terminal heat pumps 2.1.1
Electric baseboard units 2.2
SD-06 Instructions
Installation manual 1.3.21
SD-19 Operation and Maintenance
Manuals
Packaged terminal heat pumps 2.1.1
Electric baseboard units 2.2
16081 SD-08 Statements
Qualifications 1.3.1.1
Acceptance test and inspections 1.3.1.2
procedure
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16081 SD-12 Field Test Reports
Acceptance tests and inspections |3.1
16272|SD-01 Data
Transformer losses 1411
SD-02 Manufacturer's Catalog Data
Pad-mounted transformers 2.3
SD-04 Drawings
Pad-mounted transformer drawings|1.4.3.1
SD-08 Statements
Year 2000 (Y2K) Compliance 1.4.4.1
Warranty
SD-11 Factory Test Reports
design tests 2.5.2
routine and other tests 25.3
SD-12 Field Test Reports
acceptance checks and tests 3.6.1
Ground resistance test reports 1.46.1
SD-18 Records
Transformer test schedule 251
SD-19 Operation and Maintenance
Manuals
Transformer(s) 1.48.1
16301} SD-02 Manufacturer's Catalog Data
Cables 2.3
SD-12 Field Test Reports
acceptance checks and tests 3.1.1
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16301 Ground resistance test reports 1321 |G
16303 SD-02 Manufacturer's Catalog Data
Fiberglass conduit 2114 |G
Fiberglass conduit fittings 2124 |G
Fiberglass conduit supports 2.1.3 G
Fiberglass cable wells 2.1.17 |G
2000 volt conductors 2152 |G
Single-pole in-line power 2.1.7 G
connectors
Lightning masts 2121 |G
Medium voltage cable 2.1.8 G
Medium voltage cable terminations |2.1.9 G
Medium voltage cable joints 2.1.10 |G
Live end caps 2111 |G
frames and covers 2.1.16.1 |G
Cable racks 2118 |G
Sealing material 2.1.16 |G
Precast concrete manholes 2116 |G
SD-04 Drawings
Precast concrete manhole 1421 |G
drawings
Cable Well Drawings 1422 |G
SD-08 Statements
Cable splicer/terminator 1.43.1 |G
Qualifications of fiberglass conduit [1.4.3.2 |G

manufacturer
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16303 Fiberglass conduit manufacturer's |1.4.3.3
warranty
SD-09 Reports
Arc-proofing test 2.2.1
Medium voltage cable qualification |2.2.2
and production tests
SD-12 Field Test Reports
Field Acceptance Checks and 3.2.1
Tests
SD-13 Certificates
2000 volt conductor ampacity 1.46.1
16341 SD-02 Manufacturer's Catalog Data
SF6 Insulated Interrupter Switch 2.2
Vault-type 2.2
SD-04 Drawings
Load Interrupter Switch Drawings ]1.4.2.1
SD-08 Statements
Year 2000 (Y2K) Compliance 1.4.3.1
Warranty
SD-11 Factory Test Reports
switch design and production tests |2.3.1
SD-12 Field Test Reports
Acceptance Checks and Tests 3.4.1
Ground resistance tests 1.45.1

SD-19 Operation and Maintenance

Manuals
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16341 SF6 insulated interrupter switch 2.2 G
16343 SD-02 Manufacturer's Catalog Data
High-voltage vacuum circuit 2.2 G
breakers
High-voltage air interrupter 2.3 G
switches
High-voltage air disconnect 2.4 G
switches
Medium voltage cable terminations |2.5 G
Surge arresters 2.6 G
34.5 kV outdoor bus 2.7 G
Power fuses and fuse 2.8 G
disconnecting switches
Potential transformers 2.9 G
Station service transformer 2.9 G
Protective relays 2111 |G
Lockout relays 2112 |G
Control switches 2113 |G
Indicating lights 2114 |G
SD-04 Drawings
High-voltage vacuum circuit 2.2 G
breakers
High-voltage air interrupter 2.3 G
switches
High-voltage air disconnect 2.4 G

switches

SUBMITTAL FORM,Jan 96

PREVIOUS EDITION IS OBSOLETE

PAGE 29 OF 36 PAGES



SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
PIER 2 REPLACEMENT

CONTRACTOR

r>44—-—=0zZz>20H
Omown

<Hd4—-<—-—20>

oz
oz
“omw

DESCRIPTION

ITEM SUBMITTED

IT>»VO>XT>T
H*

ZO—4>0—-T—0LO>r0O
m-=>» ©TO H<O0®

TS<mD

CONTRACTOR: CONTRACTOR

SCHEDULE DATES ACTION

APPROVING AUTHORITY

SUBMIT BY BY

ZO0O—4H0O>

APPROVAL|MATERIAL
NEEDED | NEEDED

mooO

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

ZO0O—4H0O>

mooOn

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

g
G

©

()

=@

(©)

(h) U] 0

()

V)

(m)

(n)

()

(@

®

16343

Power fuses and fuse

n
o]

disconnecting switches

Controlboard drawings

1.4.2.1

SD-08 Statements

Year 2000 (Y2K) Compliance

1.4.3.1

Warranty

SD-10 Test Reports

High-voltage vacuum circuit

1441

breaker design tests

High-voltage vacuum circuit

1.4.4.2

breaker production tests

SD-12 Field Test Reports

Acceptance checks and tests

3.4.1

SD-19 Operation and Maintenance

Manuals

High-voltage vacuum circuit

2.2

breakers

High-voltage air interrupter

2.3

switches

High-voltage air disconnect

2.4

switches

Power fuses and fuse

2.8

disconnecting switches

Protective relays

2.11.1

16360

SD-01 Data

Transformer Losses

1411
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16360| Assembled Operation and 2.5 G
Maintenance Manuals
SD-02 Manufacturer's Catalog Data
Separable Insulated High-Voltage [2.2.1.1 |G
Connectors
Surge Arresters 2212 |G
Grounding Elbows 2213 |G
Connector Protective Caps 2214 |G
Transformer Accessories 2224 |G
Switchgear 2.2.4 G
Power Receptacles 2.25 G
Current Transformers 2.2.9 G
Panelboards 2.2.6 G
Station Battery 2.2.7 G
Station Battery Charger 2.2.8 G
Push Buttons 2210 |G
Control Receptacles 2211 |G
SD-04 Drawings
Transformer Drawings 1431 |G
Switchgear and Power Outlet 1.43.2 |G
Assembly
Skid Base Fabrication Drawings 1.433 |G
SD-08 Statements
Year 2000 (Y2K) Compliance 1441 |G
Warranty
SD-11 Factory Test Reports
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16360 Transformer design tests 2.6.2 G
Transformer acceptance tests 2.6.3 G
Transformer routine and other tests|2.6.4 G
Switchgear design and production [2.6.5 G
tests
SD-13 Certificates
Coating system 1.46.1 |G
SD-18 Records
Equipment test schedule 2.6.1 G
SD-19 Operation and Maintenance
Manuals
Separable Insulated High-Voltage [2.2.1.1 |G
Connectors
Surge Arresters 2212 |G
Grounding Elbows 2213 |G
Transformer 222 G
Switchgear 2.2.4 G
16403 SD-02 Manufacturer's Catalog Data
Receptacles 2.12
Circuit breakers 2133 |G
Switches 2.11 G
Transformers 2.16 G
Motor controllers 2.18 G
Metering 2.24 G
Cable Trays 2.5 G
Single-Pole Power Receptacles 2.26.3 |G
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16403 Three-Pole Power Receptacles 2.26.2 |G
SD-04 Drawings
Panelboards 2.13 G
Transformers 2.16 G
Cable Tap Cabinets 2.20 G
Remote Trip Pushbutton Panel 2.27 G
Power Stations 2.26 G
SD-08 Statements
Fuses 2.15 G
Year 2000 (Y2K) Compliance 1.43.2 |G
Warranty
SD-11 Factory Test Reports
Transformer tests 1441 |G
SD-12 Field Test Reports
600-volt wiring test 3.2.2 G
Grounding system test 3.2.5 G
Transformer tests 1441 |G
SD-19 Operation and Maintenance
Manuals
Metering 2.24 G
16511} SD-01 Data
Training 3.4 G
SD-02 Manufacturer's Catalog Data
Fluorescent lighting fixtures 2.3 G
Fluorescent electronic ballasts 1421 |G
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16511 Fluorescent electromagnetic 2.3.2 G
ballasts
Fluorescent lamps 2.3.3 G
High-intensity-discharge (HID) 2.4 G
lighting fixtures
HID ballasts 241 G
High-pressure sodium (HPS) lamps|2.4.2 G
Lighting contactor 2.6 G
Photocell switch 2.7 G
Emergency lighting equipment 2.8 G
Concrete poles 2.9.1 G
Brackets 2.10
Steel Poles 29.2 G
High-mast Lowering Device 2.11 G
Obstruction light 2.5 G
SD-04 Drawings
Luminaire drawings 1431 |G
Poles 1432 |G
SD-08 Statements
Year 2000 (Y2K) Compliance 1441 |G
Warranty
SD-10 Test Reports
Test Data for luminaires 1451 |G
SD-12 Field Test Reports
Operating test 3.5

SD-18 Records
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16511 Information card 1.47.1 |G
16712/ SD-02 Manufacturer's Catalog Data
FO Cable 2.1 G
SD-11 Factory Test Reports
FO cable reel test 2.3.1 G
SD-12 Field Test Reports
Field test 3.2.1 G
16721 SD-02 Manufacturer's Catalog Data
Wire and cable 2.9 G
Cable splices, and connectors 2.6 G
Closures 2.4 G
Telephone receptacles 251 G
T1 Receptacles 2.5.2 G
Building protector assemblies 2.3.1 G
Connector blocks 2.3.2 G
Protector modules 2311 |G
Main distribution frame 2.3 G
SD-04 Drawings
Communication panels 2.5 G
SD-06 Instructions
Installation procedures 1.43.1 |G
SD-08 Statements
Cable splicer's qualifications 1441 |G
Installer qualifications 1442 |G
Test plan 1.443 |G
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Warranty
SD-12 Field Test Reports
Pre-installation tests 3.2.1
Acceptance tests 3.2.2
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SECTI ON 01450

QUALI TY CONTRCL
03/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 880 (1995) Criteria for Use in Eval uation of
Testing Laboratories and Organization for
Exam nati on and I nspection of Steel
Stainless Steel, and Related All oys

ASTM C 1077 (1996) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

ASTM D 3666 (1996) M ni mum Requi renents for Agencies
Testing and I nspecting Bitum nous Pavi ng
Material s

ASTM D 3740 (1995) Agenci es Engaged in the Testing

and/ or Inspection of Soil and Rock as Used
i n Engi neering Design and Construction

ASTM E 329 (1995; Rev. C) Agenci es Engaged in the
Testing and/or Inspection of Materials
Used on Construction

ASTM E 543 (1995; Rev. A) Eval uating Agencies that
Per f or m Nondestructive Testing

CORPS OF ENG NEERS ( CCE)

CCE EM 385-1-1 (1996) Safety and Heal th Requirenents
Manual

.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnitta
Procedures."

2.1 SD- 18 Records

a. Quality Control (QC) plan G
Submit a QC plan within 30 cal endar days after receipt of Notice of Award.

a. The QC Plan shall include a prelimnary submttal of the list of
definable features of work and the Quality Control Checklist that
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shall cover the first 90 days of construction.

b. Any approval by the CGovernment of the QC Plan shall be considered
to be "approved as noted, resubmittal required" and will be in
effect only until the conpleted list of definable features of work
is received and approved. |If the conpleted Iist of definable
features of work and conpl eted network schedule is not received
within the tine indicated in the paragraph entitled "Conpleted
Net wor k" of Section 01321, "Network Analysis Schedules,” the QC
Plan will becone disapproved and all work, except for the work
aut horized in the paragraph entitled "Prelimnary Wrk Authorized
Prior to Approval,” will stop.

1.3 | NFORMATI ON FOR THE CONTRACTI NG OFFI CER
Deliver the following to the Contracting Oficer

a. Conbi ned Contractor Production Report/Contractor Quality Control
Report (1 sheet): Oiginal and 1 copy, by 10: 00 AMt he next
wor ki ng day after each day that work is perfornmed;

b. QC specialist Reports: Oiginals and 1 copy by 10: 00 AMthe next
wor ki ng day after each day that work is performed, attached to the
Contractor Quality Control Report;

c. Field Test Reports: 2 copies, within 2 working days after the
test is perforned, attached to the Contractor Quality Control
Report;

d. Mnthly Summary Report of Tests: 2 copies attached to the
Contractor Quality Control Report;

e. Testing Plan and Log, 2 copies, at the end of each nonth;
f. Rework Itenms List: 2 copies, by the last working day of the nmonth

g. QC Meeting Mnutes: 2 copies, within 2 working days after the
nmeeti ng and;

h. QC Certifications: As required by the paragraph entitled "QC
Certifications."”

1.4 QC PROGRAM REQUI REMENTS

Establish and maintain a QC program as described in this section. The QC
program consi sts of a QC Organi zation, a QC Plan, a QC Plan neeting, a
Coordi nati on and Mutual Understandi ng Meeting, QC neetings, three phases of
control, submttal review and approval, testing, conpletion inspections,
and QC certifications and docunentati on necessary to provide materials,

equi prent, wor kmanshi p, fabrication, construction and operations which
comply with the requirenments of this Contract. The QC program shall cover
on-site and off-site work and shall be keyed to the work sequence. No work
or testing may be performed unless the QC Manager is on the work site. The
proj ect superintendent will be held responsible for the quality of work on
the job and is subject to renoval by the Contracting O ficer for
non-conpliance with quality requirenents specified in the contract. The
project superintendent in this context shall mean the individual with the
responsibility for the overall nmanagenment of the project including quality
and production.

SECTI ON 01450 Page 2



Pl ER 2 REPLACEMENT 05977041

1.

1.

4.1 Prelimnary Wirk Authorized Prior to Approval

The only work that is authorized to proceed prior to the approval of the QC
Plan is nmobilization of storage and office trailers, tenmporary utilities,
and surveyi ng.

.4.2 Appr oval

Approval of the QC Plan is required prior to the start of construction.

The Contracting O ficer reserves the right to require changes in the QC

Pl an and operations as necessary, including renoval of personnel, to ensure
the specified quality of work. The Contracting Oficer reserves the right
to interview any nenber of the QC organization at any tine in order to
verify the submtted qualifications. Al QC organization personnel shall
be subject to acceptance by the Contracting Oficer.

.4.3 Notification of Changes

Notify the Contracting O ficer, in witing, of any proposed change,

i ncl udi ng changes in the QC organi zati on personnel, a m ni mum of seven
cal endar days prior to a proposed change. Proposed changes shall be
subj ect to acceptance by the Contracting Oficer.

.5 QC ORGANI ZATI ON
.5.1 QC Manager

.5.1.1 Duti es

Provide a QC Manager at the work site to inplenment and manage the QC
program The only duties and responsibilities of the QC Manager are to
manage and i nplement the QC programon this contract. The QC Manager shall
not be designated as the safety conpetent person as defined by CCE

EM 385-1-1. The QC Manager is required to attend the QC Pl an neeti ng,
attend t he Coordi nati on and Mutual Understandi ng Meeting, conduct the QC
nmeetings, performthe three phases of control except for those phases of
control designated to be performed by QC specialists, performsubmttal
revi ew and approval, ensure testing is performed and provide QC
certifications and docunentation required in this contract. The QC Manager
is responsible for managi ng and coordi nating the three phases of control
and docunentation performed by the QC specialists, Testing Laboratory
personnel and any other inspection and testing personnel required by this
Contract.

.5.1.2 Qualifications

A graduate of a four year accredited college programin one of the

foll owi ng disciplines: Engineering, Architecture, Construction Managenent,
Engi neeri ng Technol ogy or Building Construction with a mnimumof 10 years
experi ence as a superintendent, inspector, QC Manager, project manager, or
construction manager on simlar size and type construction contracts which
i ncluded the major trades that are part of this Contract (major waterfront
construction). The individual must be familiar with the requirenents of
CCE EM 385-1-1, and have experience in the areas of hazard identification
and safety conpliance.

5.1.3 Construction Quality Managenment Training
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In addition to the above experience and education requirenents, the QC
Manager shall have conpleted the course entitled "Construction Quality
Managenment for Contractors.” This course is periodically offered by the
Virginia AGC. The class is facilitated by the Norfolk District of the
Corps of Engineers. The point of contact with AGCis Steve Vermllion at
804- 346-3383. The point of contact at LANTDIV is Ji m Bal dwi n at
757-322-8421.

1.5.2 Al ternate QC Manager Duties and Qualifications

Desi gnate an alternate for the QC Manager at the work site to serve in the
event of the designated QC Manager's absence. The period of absence may
not exceed two weeks at one tinme, and not nore than 30 workdays during a
cal endar year. The qualification requirenments for the Alternate QC Manager
shall be the same as for the QC nanager

1.5.3 Assi stant QC Manager Duties and Qualifications

Provi de an assistant to the QC Manager at the work site to performthe

t hree phases of control, performsubmttal review, ensure testing is
performed, and prepare QC certifications and docunentation required by this
Contract. The Assistant QC Manager shall be on the work site during

suppl enental work shifts beyond the regular shift and shall performthe
duties of the QC Manager during such supplenental shift work. The
qualification requirenments for the Assistant QC Manager shall be 10 years
experi ence. The individual nmust be familiar with the requirenents of CCE
EM 385-1-1, and have experience in the areas of hazard identification and
safety conpliance

1.5.4 C Specialists Duties and Qualifications

Provide a separate (C specialist at the work site for each of the areas of
responsibilities, specified below, who shall assist and report to the QC
Manager and who shall have no duties other than their assigned quality
control duties. QC specialists are required to attend the Coordination and
Mut ual Under st andi ng Meeting, QC neetings, and be physically present at the
construction site to performthe three phases of control and prepare
docunent ati on for each definable feature of work in their area of
responsibility at the frequency specified bel ow

Qual i fication/ Experience Area of

in Area of Responsibility Responsi hility Frequency

Structural Engineer- Installation of two days per week

10 years of experience in cast-in-place and 8 hours per day

cast-in-place and precast precast concrete. during installation

concrete Secti ons: cast-in-place and
03300, 03410, 03412 precast concrete

El ectrical Specialist- Revi ew instal l ation full time during

15 years experience in and checkout of installation or

simlar work swi t chgear, checkout

transforners
1.5.5 Saf ety Speciali st

Provide a Safety Specialist at the work site to perform safety managenent,
surveillance, inspections and safety enforcenent for the contractor. The
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Safety Specialist shall be the safety "conpetent person” as defined by COE
EM 385-1-1. The Safety Specialist shall be at the work site at all tines
whenever work or testing is being performed, shall conduct daily safety

i nspections and shall have no other duties other than safety managenent,

i nspections, and safety enforcenent on this contract.

1.5.6 C Assi st ant

Provi de an Adm nistrative Assistant at the work site until the work has
been accepted. The primary duty shall be to assist the QC Manager in
processing and maintaining files for submttals, preparing and publi shing
reports and neeting mnutes. After primary duties are acconplished, other
duties may be assigned provided the duties do not interfere with primary
duti es.

1.6 QUALITY CONTROL (QC) PLAN

1.6.1 Requi renent s
Provi de, for approval by the Contracting Officer, a QC plan submtted in a
3-ring binder with pages nunbered sequentially that covers both on-site and

of f-site work and includes the foll ow ng:

a. A table of contents listing the major sections identified with
tabs in the follow ng order:

QC ORGANI ZATI ON
NAVES AND QUALI FI CATI ONS
DUTI ES, RESPONSI Bl LI TY AND AUTHORI TY OF QC PERSONNEL

<ZT™°

QUTSI DE CRGANI ZATI ONS
V. APPO NTMENT LETTERS
VI . SUBM TTAL PROCEDURES AND | NI TI AL SUBM TTAL REG STER
VI, TESTI NG LABORATORY | NFORVATI ON
VI, TESTI NG PLAN AND LOG
I X PROCEDURES TO COMPLETE REWORK | TEMS
X. DOCUMENTATI ON  PROCEDURES
Xl . LI ST OF DEFI NABLE FEATURES
X, PROCEDURES FOR PERFORM NG THE THREE PHASES OF CONTRCL
USI NG A QUALI TY CONTROL CHECKLI ST
X, PROCEDURES FOR COVPLETI ON | NSPECTI ON

b. A chart showi ng the QC organi zational structure.

c. Nanes and qualifications, in resume format, for each person in the
(C organi zati on.

d. Duties, responsibilities and authorities of each person in the QC
organi zati on.

e. A listing of outside organizations such as, architectural and
consulting engineering firms that will be enployed by the
Contractor and a description of the services these firnms wll
provi de.

f. Letters signed by an officer of the firm appointing the QC Manager
and Alternate QC Manager and stating that they are responsible for
i npl enenti ng and managi ng the QC program as described in this
contract. Include in this letter the responsibility of the QC
Manager and Alternate QC Manager to inplenent and manage the three
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1

7

phases of quality control, and their authority to stop work which
is not in conpliance with the contract. The QC Manager shal
issue letters of direction to the Assistant QC Manager and al
other QC specialists outlining their duties, authorities, and
responsibilities. Copies of the letters shall be included in the

QC pl an

Procedures for review ng, approving and managi ng subnmittals.
Provi de the nanmes of the persons in the QC organization authorized
to review and certify submittals prior to approval. Provide the
initial submttal of the Submittal Register as specified in
section entitled "Submittal Procedures.”

Testing |l aboratory information required by the paragraphs entitled
"Accredited Laboratories" or "Testing Laboratory Requirenents”, as
appl i cabl e.

A Testing Plan and Log that includes the tests required,
referenced by the specification paragraph nunber requiring the
test, the frequency, and the person responsible for each test.

Procedures to identify, record, track and conplete rework itens.
Docunent ati on procedures, including proposed report formats.

Li st of definable features of work. A definable feature of work
(DFOW is a task which is separate and distinct fromother tasks
and requires separate quality control requirenments. A DFOWcould
be identified by different trades or disciplines or by an item or
activity on the construction schedule. Although each
specification section could be considered a definable feature of
work there frequently is nore than one definable feature of work
under a particular section. The list shall be cross-referenced to
the contractor's Construction Schedul e and the specification
sections. For projects requiring a Progress Chart, the list of
definabl e features of work shall include but not be linmted to al
items of work on the schedule. For projects requiring a Network
Anal ysis System the |list of definable features of work shal

i nclude but not be limted to all critical path activities.

Include all activities for which this specification requires QC
speci alists or Specialty Inspection Personnel

A Quality Control Checklist. For each DFON develop a list of
quality control activities broken down by preparatory, initial and
foll owup phases. Each list shall include a breakdown of quality
checks that will be used when performng the quality control
functions, inspections, and tests required by the contract
docunents. The Quality Control Checklist should be devel oped with
a view towards obtaining quality construction by planning ahead
and identifying potential problens for each definable feature of
wor K.

Procedures for Identifying and Docunenting the Conpletion

I nspection process. Include in these procedures the responsible
party for punch out inspection, prefinal inspection, and fina
accept ance i nspecti on.

QC PLAN MEETI NG
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Prior to subm ssion of the QC plan, neet with the Contracting Oficer to
di scuss the QC plan requirenents of this Contract. The purpose of this
nmeeting is to develop a mutual understanding of the QC plan requirenents
prior to plan devel opment and subm ssi on.

1.8 COORDI NATI ON AND MUTUAL UNDERSTANDI NG MEETI NG

After subm ssion of the QC Plan, and prior to the start of construction,
meet with the Contracting Oficer to present the QC programrequired by
this Contract. The purpose of this nmeeting is to devel op a nutual

under standi ng of the QC details, including docunentation, adm nistration
for on-site and off-site work, and the coordination of the Contractor's
managemnent, production and (C personnel. At the neeting, the Contractor
will be required to explain in detail how three phases of control wll be

i npl enented for each definable feature of work. As a mnimm the
Contractor's personnel required to attend shall include an officer of the
firm the project manager, project superintendent, QC Manager, Alternate C
Manager, Assistant QC Manager, QC specialists, and subcontractor
representatives. Each subcontractor who will be assigned QC
responsibilities shall have a principal of the firmat the neeting.

M nutes of the neeting will be prepared by the QC Manager and signed by the
Contractor and the Contracting Oficer. A copy of the signed m nutes shall
be provided to all attendees by the Contractor. Repeat the coordination
and nutual understandi ng neeting when a new QC Manager is appoi nted.

Provi de a room acceptable to the Contracting Oficer for the one day
meeting. The room shall be equi pped with VCR and nonitor equi prment,
overhead projector and a flipchart. Submit for Contracting Oficer
approval the |ocation, date and agenda for this neeting.
1.9 QC MEETI NGS
After the start of construction, the QC Manager shall conduct QC neeti ngs
once every two weeks at the work site with the project superintendent and
(C specialists. The QC Manager shall prepare the mnutes of the neeting
and provide a copy to the Contracting Oficer within 2 working days after
the nmeeting. The Contracting Oficer may attend these neetings. The QC
Manager shall notify the Contracting Oficer at |east 48 hours in advance
of each neeting. As a mninum the follow ng shall be acconplished at each
nmeeti ng:
a. Review the mnutes of the previous neeting;
b. Review the schedule and the status of work:
(1) Work or testing acconplished since |ast neeting
(2) Rework itens identified since |ast neeting
(3) Rework itens conpleted since | ast neeting;
c. Reviewthe status of submttals:
(1) Submttals reviewed and approved since |ast neeting
(2) Submttals required in the near future;

d. Review the work to be acconplished in the next 2 weeks and
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docunent ati on required
(1) Establish conpletion dates for rework itens
(2) Update the schedul e showi ng pl anned and actual dates of the
preparatory, initial and followup phases, including testing and
any other inspection required by this contract
(3) Discuss construction nethods and the approach that will be
used to provide quality construction by planning ahead and
identifying potential problens for each definable feature of work
(4) Discuss status of off-site work or testing
(5) Docunentation required
(6) Discuss upcomng Activity Hazard Anal yses:
e. Resolve QC and production probl ens:
(1) Assist in resolving Request for Information issues; and
f. Address itenms that may require revising the QC plan
(1) Changes in QC organi zati on personne
(2) Changes in procedures.
g. Review health and safety pl an
10 THREE PHASES OF CONTROL
The Three Phases of Control shall adequately cover both on-site and

off-site work and shall include the follow ng for each definable feature of
wor K.

.10.1 Prepar at ory Phase

Notify the Contracting Oficer at |east 2 work days in advance of each
preparatory phase. This phase shall include a neeting conducted by the QC
Manager and attended by the QC specialists, the superintendent, and the
foreman responsible for the definable feature. Docunent the results of the
preparatory phase actions in the daily Contractor Quality Control Report
and in the Quality Control Checklist. Performthe following prior to

begi nni ng work on each definable feature of work:

a. Review each paragraph of the applicable specification sections;

b. Review the Contract draw ngs;

c. Verify that appropriate shop drawings and subnittals for materials
and equi pnent have been submitted and approved. Verify receipt of

approved factory test results, when required,

d. Review the testing plan and ensure that provisions have been nade
to provide the required QC testing;

e. Examne the work area to ensure that the required prelimnary work
has been conpl et ed,;
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f. Examine the required materials, equipnment and sanple work to
ensure that they are on hand and conformto the approved shop
drawi ngs and submitted data;

g. Discuss construction nethods, construction tol erances, workmanship
standards, and the approach that will be used to provide quality
construction by planning ahead and identifying potential problens
for each definable feature of work; and

h. Review the safety plan and appropriate activity hazard analysis to
ensure that applicable safety requirenents are nmet, and that
required Material Safety Data Sheets (MSDS) are submitted.

1.10.2 Initial Phase

Notify the Contracting Oficer at |east 2 work days in advance of each
initial phase. Wen construction crews are ready to start work on a
definable feature of work, conduct the initial phase with the QC
Speci al i sts, the superintendent, and the foreman responsi ble for that
definable feature of work. Observe the initial segnent of the definable
feature of work to ensure that the work conplies with Contract
requi renents. Document the results of the initial phase in the daily
Contractor Quality Control Report and in the Quality Control Checklist.
Repeat the initial phase for each new crew to work on-site, or when
acceptable levels of specified quality are not being net. Performthe
follow ng for each definable feature of work:

a. Establish the quality of worknmanship required;

b. Resolve conflicts;

c. Ensure that testing is perforned by the approved | aboratory, and

d. Check work procedures for conpliance with the Safety Plan and the

appropriate activity hazard analysis to ensure that applicable
safety requirenents are net.
1.10.3 Fol | ow- Up Phase

Performthe followi ng for on-going work daily, or nore frequently as
necessary until the conpletion of each definable feature of work and

docunent in the daily Contractor Quality Control Report and in the Quality
Control Checklist:

a. Ensure the work is in conpliance with Contract requirenents;
b. Mintain the quality of workmanship required
c. Ensure that testing is perforned by the approved | aboratory;
d. Ensure that rework itenms are being corrected; and
e. Performsafety inspections.

1.10.4 Additional Preparatory and Initial Phases

Addi ti onal Preparatory and Initial Phases shall be conducted on the sane
definable features of work if the quality of on-going work is unacceptable,
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if there are changes in the applicable QC organization, if there are
changes in the on-site production supervision or work crew, if work on a
definable feature is resuned after substantial period of inactivity, or if
ot her probl ens devel op

1.10.5 Notification of Three Phases of Control for Of-Site Wrk

Notify the Contracting Oficer at |east two weeks prior to the start of the
preparatory and initial phases.

1.11 SUBM TTAL REVI EW AND APPROVAL

Procedures for subm ssion, review and approval of submittals are described
in section entitled "Subm ttal Procedures.”

1.12 TESTI NG

Except as stated otherwise in the specification sections, performsanpling
and testing required under this Contract.

1.12.1 Testing Laboratory Requirenents

Provi de an i ndependent testing |aboratory qualified to perform sanpling and
tests required by this Contract. When the proposed testing |aboratory is
not accredited by an acceptable "Qualified National Authority"” listed in
the paragraph entitled "Qualified National Authority,"” submt to the
Contracting O ficer for approval, certified statements, signed by an
official of the testing |laboratory attesting that the proposed | aboratory,
meets or conforns to the follow ng requirenments:

Provi de an accredited i ndependent testing | aboratory or an independent
testing | aboratory who has evidence that is has begun the accreditation
process and has requested an inspection of its laboratory facilities by a
"Qualified National Authority."” The laboratory's scope of accreditation
must include the foll ow ng ASTM standards as appropriate to the testing
field.

a. Laboratories engaged in testing of construction materials shal
nmeet the requirements of ASTM E 329.

b. Laboratories engaged in testing of concrete and concrete
aggregates shall neet the requirenents of ASTM C 1077. However,
i f Laboratory Eval uati on has not been perforned, so state and
request a deviation submtting evidence of the | aboratories
quality control program individual technicians resunmes and tests
that they perform |aboratory history, and certifying that the
remai nder of ASTM C 1077 requirenments have been met and request an
i nspection by the Contracting O ficer

c. Laboratories engaged in testing of bitum nous paving materials
shall neet the requirenents of ASTM D 3666. However, if
techni cians do not have N CET certification, submt resunes of al
| abor at ory personnel engaged in testing denonstrating their
experi ence and request a deviation

d. Laboratories engaged in testing of soil and rock, as used in
engi neeri ng design and construction, shall neet the requirenents
of ASTM D 3740. However, if conpetence has not been established
by inspection, so state and request a deviation submitting
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evi dence of the laboratories quality control program individua
techni ci ans resunes and test that they perform |I|aboratory
history, and certifying that the remai nder of ASTM D 3740

requi renents have been net and request an inspection by the
Contracting O ficer.

e. Laboratories engaged in inspection and testing of steel, stainless
steel, and related alloys will be evaluated according to ASTM A 880.

f. Laboratories engaged in nondestructive testing (NDT) shall neet
the requirenents of ASTM E 543

g. Laboratories engaged in Hazardous Materials Testing shall neet the
requi renents of OSHA and EPA

1.12.2 Qualified National Authorities

Qualified National Authorities are the National Voluntary Laboratory
Accreditation Program (NVLAP) adm ni stered by the National Institute of

St andards and Technol ogy, the American Association of State H ghway and
Transportation Oficials (AASHTO program and the Anmerican Association for
Laboratory Accreditation (A2LA) program and t he WAshi ngt on Associ ati on of
Building Oficials (WABO (Approval authority for WABOis limted to
projects within Washington State). Furnish to the Contracting Oficer, a
copy of the Certificate of Accreditation and Scope of Accreditation. The
scope of the laboratory's accreditation shall include the test nethods
required by the Contract.

1.12.3 I nspection of Testing Laboratories

Prior to approval of non-accredited | aboratories, the proposed testing

| aboratory facilities and records may be subject to inspection by the
Contracting O ficer. Records subject to inspection include equi pment

i nventory, equipmrent calibration dates and procedures, library of test
procedures, audit and inspection reports by agencies conducting |aboratory
eval uations and certifications, testing and managenment personne
qualifications, test report fornms, and the internal QC procedures.

1.12. 4 Capabi lity Check

The Contracting Oficer retains the right to check | aboratory equi pnment in
t he proposed | aboratory and the | aboratory technician's testing procedures,
techni ques, and other itenms pertinent to testing, for conpliance with the
standards set forth in this Contract.

1.12.5 Test Results

Cite applicable Contract requirenments, tests or anal ytical procedures used.
Provide actual results and include a statenent that the itemtested or

anal yzed confornms or fails to conformto specified requirenents. |If the
itemfails to conform notify Contracting Oficer imediately.

Conspi cuously stanp the cover sheet for each report in large red letters

" CONFORMS" or "DOES NOT CONFORM' to the specification requirenents,

whi chever is applicable. Test results shall be signed by a testing

| aboratory representative authorized to sign certified test reports.
Furni sh the signed reports, certifications, and other docunentation to the

Contracting Officer via the QC Manager. Furnish a summary report of field

tests at the end of each nmonth. Attach a copy of the sunmary report to the
last daily Contractor Quality Control Report of each nonth.
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1.12.6 Test Reports and Monthly Sunmary Report of Tests

The QC Manager shall furnish the signed reports, certifications, and a
summary report of field tests at the end of each nonth to the Contracting
Oficer. Attach a copy of the sunmary report to the last daily Contractor
Quality Control Report of each nonth.

1.13  QC CERTI FI CATI ONS
1.13.1 Contractor Quality Control Report Certification

Each Contractor Quality Control Report shall contain the foll ow ng
statenment: "On behalf of the Contractor, | certify that this report is
conpl ete and correct and equi pnent and material used and work perfornmed
during this reporting period is in conpliance with the contract draw ngs
and specifications to the best of nmy know edge, except as noted in this
report."

1.13.2 I nvoice Certification

Furnish a certificate to the Contracting Oficer with each paynent request,
signed by the QC Manager, attesting that as-built drawi ngs are current and
attesting that the work for which paynent is requested, including stored
material, is in conpliance with contract requirenents.

1.13.3 Conpl etion Certification

Upon conpl etion of work under this Contract, the QC Manager shall furnish a
certificate to the Contracting Oficer attesting that "the work has been
conpl eted, inspected, tested and is in conpliance with the Contract."

1.14  COVPLETI ON | NSPECTI ONS
1.14.1 Punch-Qut | nspection

Near the completion of all work or any increnent thereof established by a
conpletion time stated in the FAR cl ause entitled "Comencenent,
Prosecution, and Conpletion of Wrk," or stated el sewhere in the

speci fications, the QC Manager shall conduct an inspection of the work and
develop a "punch list" of items which do not conformto the approved

drawi ngs and specifications. Include in the punch list any remaining itens
on the "Rework Itenms List" which were not corrected prior to the Punch-Cut
I nspection. The punch list shall include the estimted date by which the

deficiencies will be corrected. A copy of the punch list shall be provided
to the Contracting Oficer. The QC Manager or staff shall make foll ow on

i nspections to ascertain that all deficiencies have been corrected. Once
this is acconplished the Contractor shall notify the Government that the
facility is ready for the Governnent "Pre-Final |nspection.”

1.14.2 Pre-Final Inspection
The Governnment will performthis inspection to verify that the facility is

conplete and ready to be occupied. A Government "Pre-Final Punch List" may
be devel oped as a result of this inspection. The QC Manager shall ensure

that all itenms on this list are corrected prior to notifying the Governnent
that a "Final" inspection with the custoner can be schedul ed. Any itens
noted on the "Pre-Final" inspection shall be corrected in tinmely manner and

shal | be acconplished within the tine slated for conpletion of the entire
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wor k, or any particular increnent thereof if the project is divided into
i ncrenents by separate conpletion dates.

1.14.3 Fi nal Acceptance | nspection

The QC Manager, the QC specialists, the superintendent or other primry
contractor managenent personnel, and the Contracting O ficer's
representative will be in attendance at this inspection. Additiona

CGover nment personnel may be in attendance. The final acceptance inspection
will be formally schedul ed by the Contracting O ficer based upon results of
the "Pre-Final" inspection. Notice shall be given to the Contracting
Oficer at least 14 days prior to the final inspection stating that al
specific itenms previously identified to the Contractor as being
unacceptable, along with all the remai ning work perforned under the
contract, will be conplete and acceptable by the date scheduled for the
final acceptance inspection. Failure of the Contractor to have al

contract work acceptably conplete for this inspection will be cause for the
Contracting O ficer to bill the Contractor for the Government's additiona

i nspection cost in accordance with the Contract C ause entitled "Inspection
of Construction.”

1.15 DOCUMENTATI ON

Mai ntain current and conplete records of on-site and off-site QC program
operations and activities.

1.15.1 Contractor Production Report

Reports are required for each day that work is perfornmed and shall be
attached to the Contractor Quality Control Report prepared for the sane
day. Account for each cal endar day throughout the life of the Contract.
The reporting of work shall be identified by term nol ogy consistent with
the construction schedule. Contractor Production Reports are to be
prepared, signed and dated by the project superintendent and shall contain
the follow ng information

a. Date of report, report nunber, nanme of contractor, Contract
nunber, title and location of Contract and superintendent present.

b. Wather conditions in the nmorning and in the afternoon including
maxi mum and m ni mum t enper at ur es.

c. ldentify work performed by correspondi ng Schedul e Activity no.
PC#, Modification No., etc.

d. A list of Contractor and subcontractor personnel on the work site,
their trades, enployer, work |ocation, description of work
performed, hours worked by trade, daily total work hours on work
site, and total work hours fromstart of construction

e. Alist of job safety actions taken and safety inspections
conducted. Indicate that safety requirenents have been net
including the results on the foll ow ng:

(1) Was a job safety neeting held? (If YES, attach a copy of the
meeting mnutes.)

(2) Were there any lost tinme accidents? (If YES, attach a copy of
t he conpl eted OSHA report.)

SECTI ON 01450 Page 13



Pl ER 2 REPLACEMENT 05977041

(3) Was crane/trenching/scaffold/ high voltage el ectrical/high
wor k done? (If YES, attach a statement or checklist show ng
i nspecti on perforned.)

(4) Was hazardous material/waste rel eased into the environnment?
(I'f YES, attach a description of neetings held and accidents that
happened.)

(5) List safety actions taken today and safety inspections
conduct ed.

f. Alist of equipnent/mterial received each day that is
i ncorporated into the job.

g. A list of construction and plant equi pment on the work site
i ncludi ng the nunber of hours used, idle and down for repair.

h. Include a "remarks" section in this report which will contain
pertinent information including directions received, problens
encount ered during construction, work progress and del ays,
conflicts or errors in the drawi ngs or specifications, field
changes, safety hazards encountered, instructions given and
corrective actions taken, delays encountered and a record of
visitors to the work site.

1.15.2 Contractor Quality Control Report

Reports are required for each day that work is performed and for every
seven consecutive cal endar days of no-work and on the | ast day of a no-work
period. Account for each cal endar day throughout the life of the Contract.
The reporting of work shall be identified by term nol ogy consistent with
the construction schedule. Contractor Quality Control Reports are to be
prepared, signed and dated by the QC Manager and shall contain the
followi ng information:

a. ldentify the control phase and the definable feature of work.

b. Results of the Preparatory Phase neetings held including the
| ocation of the definable feature of work and a list of personne
present at the neeting. Indicate in the report that for this
definable feature of work, the draw ngs and specifications have
been revi ewed, subnittals have been approved, materials conmply
wi th approved submittals, materials are stored properly,
prelimnary work was done correctly, the testing plan has been
revi ewed, and work nethods and schedul e have been di scussed, and
that safety and hazard anal ysis was addressed.

c. Results of the Initial Phase neetings held including the |ocation
of the definable feature of work and a |ist of personnel present
at the neeting. Indicate in the report that for this definable
feature of work the prelimnary work was done correctly, sanples
have been prepared and approved, the workmanship is satisfactory,
test results are acceptable, work is in conpliance with the
Contract, work conplies with safety requirenents, and the required
testing has been performed and include a |list of who performed the
tests.

d. Results of the Follow up Phase inspections held including the
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| ocation of the definable feature of work. Indicate in the report
for this definable feature of work that the work complies with the
Contract as approved in the Initial Phase, work conplies with
safety requirenents, and that required testing has been perfornmed
and include a list of who perfornmed the tests.

e. Results of the three phases of control for off-site work, if
applicabl e, including actions taken

f. List the rework itens identified, but not corrected by close of
busi ness.

g. VList the rework itenms corrected fromthe rework itens |ist along
with the corrective action taken

h. Include a "remarks" section in this report which will contain
pertinent information including directions received, quality
control problem areas, deviations fromthe QC plan, construction
deficienci es encountered, QC neetings held, acknow edgenent t hat
as-built drawi ngs have been updated, corrective direction given by
the QC Organi zation and corrective action taken by the Contractor

i. Contractor Quality Control Report certification.
1.15.3 Quality Control Checkli st

Maintain a Quality Control Checklist for each definable feature of work.
Each control check shoul d indicate whether or not the work perforned
conplies with contract requirenents. Wrk perforned that does not conply
with contract requirenents shall be noted in the Rework Itens |ist.

1.15. 4 Reports fromthe QC Specialist(s)

Reports are required for each day that work is perfornmed in their area of
responsibility. QC specialist reports shall include the sane docunentation
requi renents as the Contractor Quality Control Report for their area of
responsibility. QC specialist reports are to be prepared, signed and dated
by the QC specialists and shall be attached to the Contractor Quality
Control Report prepared for the sane day.

1.15.5 Testing Plan and Log

As tests are performed, the QC Manager shall record on the "Testing Plan
and Log" the date the test was conducted, the date the test results were
forwarded to the Contracting O ficer, remarks and acknow edgenent that an
accredited or Contracting Oficer approved testing | aboratory was used.
Attach a copy of the updated "Testing Plan and Log" to the last daily
Contractor Quality Control Report of each nonth.

1.15.6 Rework Itenms List

The QC Manager shall maintain a list of work that does not conply with the
Contract, identifying what itens need to be reworked, the date the item was
originally discovered, the date the itemw || be corrected by, and the date
the itemwas corrected. There is no requirenent to report a rework item
that is corrected the sane day it is discovered. Attach a copy of the
"Rework lItenms List" to the last daily Contractor Quality Control Report of
each month. The Contractor shall be responsible for including on this |ist
items needing rework including those identified by the Contracting Oficer
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1.15.7 As-Bui It Draw ngs

The QC Manager is required to ensure the as-built draw ngs, required by
Section 01770, "d oseout Procedures," are kept current on a daily basis and
mar ked to show devi ati ons whi ch have been made fromthe Contract draw ngs.
Ensure each devi ation has been identified with the appropriate nodifying
docunentation (e.g. PC No., Mdification No., Request for Information No.
etc.). The QC Manager or (C specialist assigned to an area of responsibility
shall initial each deviation and each revision. Upon conpletion of work,
the QC Manager shall furnish a certificate attesting to the accuracy of the
as-built drawings prior to subm ssion to the Contracting Oficer

1.15.8 Report Forns

The following fornms, are acceptable for providing the information required
by the paragraph entitled "Docunentation.” Wile use of these specific
formats are not required, any other format used shall contain the sane

i nformation:

a. Conbi ned Contractor Production Report and Contractor Quality
Control Report, with separate continuation sheet.

b. Testing Plan and Log.
c. Rework Itens List.
1.16 NOTI FI CATI ON ON NON- COVPLI ANCE
The Contracting Officer will notify the Contractor of any detected
non- conpliance with the foregoing requirenents. The Contractor shall take
i medi ate corrective action after recei pt of such notice. Such notice,
when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting O ficer may issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time |lost due to such stop orders shall be nade
the subject of claimfor extension of tine for excess costs or danmages by
the Contractor.
PART 2 PRODUCTS
Not used.
PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 01500

TEMPORARY FACI LI TI ES AND CONTROLS
09/ 97

PART 1 GENERAL

1.

1.

1.

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWM

AWM C510 (1992) Doubl e Check Val ve
Backf | ow Preventi on Assenbly

AWM C511 (1992) Reduced-Pressure Principle
Backf | ow Preventi on Assenbly

FEDERAL HI GHWAY ADM NI STRATI ON ( FHWA)

FHWA MUTCD (1988) Manual on Uniform Traffic Control
Devi ces

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAUL| CRESEARCH
( FCCCHR)

FCCCHR USC (1992) List of Approved Backfl ow
Preventi on Assenblies

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 10 (1994; Errata 1995) Portable Fire
Exti ngui shers

NFPA 70 (1996) National Electric Code

NFPA 241 (1996) Saf eguardi ng Constructi on,

Alteration, and Denolition Qperations
2  SUBM TTALS

Submit the following in accordance with Section entitled "Submttal
Procedures.”

2.1 SD- 02, Manufacturer's Catal og Data
a. Backflow preventers

2.2 SD- 04, Drawi ngs
a. Traffic control plan G

2.3 SD- 13, Certificate

a. Backflow preventers Certificate of Full Approval
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1.2.3.1 Backfl ow Preventers Certificate

Certificate of Full Approval from FCCCHR USC, University of Southern
California, attesting that the design, size and make of each backfl ow
preventer has satisfactorily passed the conpl ete sequence of performance
testing and evaluation for the respective |evel of approval. Certificate
of Provisional Approval will not be acceptable.

1.2.4 SD-12, Field Test Reports
a. Test results
1.3 TEMPORARY UTI LI TI ES

Reasonabl e amounts of electricity and water will be nade available to the
Contractor w thout charge.

The point at which the Governnent will deliver such utilities or services
and the quantity avail able shall be as directed by the Contracting Oficer
The Contractor shall pay all costs incurred in connecting, converting, and
transferring the utilities to the work. The Contractor shall make
connections, including providi ng backfl ow preventing devices on connections
to donmestic water lines; providing neters and providing transforners; and
maki ng di sconnecti ons.

1.4  WEATHER PROTECTI ON

Take necessary precautions to ensure that critical openings in the
construction are nonitored carefully. Take imediate actions required to
seal off such openings when rain or other detrinmental weather is inmmnent,
and at the end of each workday. Ensure that the openings are conpletely
seal ed off to protect materials and equi pnment from danmage

1.4.1 Buil ding and Site Storm Protection

VWhen a warning of gale force winds is issued, take precautions to mnimze
danger to persons, and protect the work and nearby Government property.
Precautions shall include, but are not Iimted to, closing openings;
renovi ng | oose materials, tools and equi pnent from exposed | ocati ons; and
renovi ng or securing scaffolding and other tenmporary work. Cl ose openings
in the work when storns of |esser intensity pose a threat to the work or
any near by CGovernment property.

1.4.1. 1 Hurri cane Condition of Readi ness
Unl ess directed otherw se, conmply with:

a. Condition FOUR (Sustained winds of 93 knihr or greater expected
within 72 hours): Normal daily jobsite cleanup and good
housekeepi ng practices. Collect and store in piles or containers
scrap lunber, waste material, and rubbish for renoval and di sposa
at the close of each work day. Maintain the construction site
i ncluding storage areas, free of accumul ation of debris. Stack
formlunber in neat piles less than 1 m high. Renove all debris,
trash, or objects that could become mssile hazards. Contact
RO CC for Condition of Readi ness (COR) updates and conpl eti on of
requi red actions.
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1

1

1

1

b. Condition THREE (Sustained wi nds of 93 knihr or greater expected
wi thin 48 hours): Mai ntai n "Condi ti on FOUR' requirenents and
conmence securing operations necessary for "Condition ONE" which
cannot be conpleted within 18 hours. Cease all routine activities
which mght interfere with securing operations. Comence securing
and stow all gear and portable equi prent. Make preparations for
securing buildings. Review requirenents pertaining to "Condition
TWD' and continue action as necessary to attain "Condition THREE"
readi ness. Contact RO CC for weat her and COR updates and
conpl etion of required actions.

c. Condition TWD (Sustained winds of 93 kmhr or greater expected
within 24 hours): Curtail or cease routine activities until
securing operation is conplete. Reinforce or renove formwork and
scaffol ding. Secure machinery, tools, equipnment, materials, or
renove fromthe jobsite. Expend every effort to clear all mssile
hazards and | oose equi pnent from general base areas. Contact
RO CC for weat her and Condition of Readi ness (COR) updates and
conpl etion of required actions.

d. Condition ONE. (Sustained winds of 93 km hr or greater expected
within 12 hours): Secure the jobsite, and | eave CGover nnent
prem ses.

5  STATI ON OPERATI ON AFFECT ON CONTRACTOR OPERATI ONS
5.1 Speci al Restrictions Regardi ng Access of Vehicles and Par ki ng
5.1.1 Interruption of Vehicular Traffic

If during the performance of work, it becones necessary to nodify vehicul ar
traffic patterns at any locations, notify the Contracting O ficer at |east
15 cal endar days prior to the proposed nodification date, and provide a
Traffic Control Plan detailing the proposed controls to traffic novenent
for approval. The plan shall be in accordance with State and | oca
regul ati ons and the FHWA MJUTCD, Part VI. Make all notifications and obtain
any pernmits required for nodification to traffic novenments outside
Station's jurisdiction. Provide cones, signs, barricades, lights, or other
traffic control devices and personnel required to control traffic.

5.1.2 Commercial Vehicles In/CQut of NAVSTA/ NAS Norfol k, VA

a. Definitions. Commercial vans and trucks are differentiated as
foll ows:

(1) dosed truck. A truck enclosed on four sides, top, and
bottomto which entry can be made only through end or side doors
and to which a seal can be appli ed.

(2) Open truck. A truck which is either fully open, such as
fl atbed, or contained by wooden sl ats or sideboards; or any truck
to which a seal cannot be applied.

(3) Conmmercial vehicles. A conmon contract or commercial truck
wi t hout a decal issued by Norfolk, VA

(4) Trailer. A non-self-propelled enclosed cargo contai ner used
for the transportation of goods, e.g., a trailer pulled by a truck
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b. Instructions and directions. Ensure that conmercial trucks and
trailers follow the instructions belowto provide for effective
control over their entry and exit fromthe base, novenment within
the base, and to reduce congestion both at the gates and within
the base. In general, comrercial trucks and common carriers are
required to enter and exit through specified gates and process
i Mmediately to a truck control point for cargo manifest check
The driver shall be issued a Material Mpvenent Control and Gate
Pass, routing instructions, and directions to depart the base via
a designated exit point where the pass is to be turned in.

(1) Conmmon contract and commercial trucks going to the area of
Buil ding LP-84 (MAC Term nal), NAS Norfolk shall enter and exit
Gate 22. Gate 22 hours of operations are 5:30 a.m t hrough 6: 30
p.m and 10:30 p.m through 3:00 a.m, 7 days a week. The gate is
cl osed on hol i days.

(2) Qher common contract and comercial trucks, except as noted
bel ow are allowed to enter the Naval Base through any Gate and
exit through Gate 2.

(3) Conmmon contract and commercial trucks which enter the base
may depart through Gate 5, CGate 4, and Gate 22 only. The exit
Truck Control Point at Gate 4 is operated from7:00 a.m to 5:00
p. m

(4) For concrete- and asphalt-carrying trucks, the Resident
Oficer in Charge of Construction (RO CC), Norfolk, VA shal
arrange entry and exit through any gate other than Gate 2.

(5) Contractor vehicles with black Norfol k Naval Base decal s
shall be granted routine access to the base at all tines. These
trucks shall not enter or exit the base through Gate 2. These
trucks are subject to random checks and searches at exit gates
i ke other personal and commercial vehicles to ensure that
CGovernnment property is not being taken off the base w thout

aut hori zati on and docunentati on.

c. Mvenent and Exit

(1) WMaterial novenent control and gate pass. A Material Myvenent
Control and Gate Pass (5ND GEN 5510/1) is required for the renoval
of CGovernnent, public, or private property from NAVSTA and NAS
Nor f ol k conpl ex via commercial vans and truck

(a) The Material Myvenent Control and Gate Pass shall be
originated by the Naval Base Police Truck Control O ficer, and
shall be given to drivers of commercial trucks for retention
during transit to internedi ate stops and to the exit gates. The
pass shall be presented by the driver to the Truck Control O ficer
at the exit truck stop. |If the driver has nore than one delivery
or pickup point, the driver shall present the pass at each stop so
the new activity may fill in appropriate information on the pass.
A copy of the pass shall be retained by each activity after
appropriate informati on has been entered; remaining copies of the
pass shall be returned to the driver. Passes are subject to

revi ew by the Naval Base Police Departnent during transit and

wi thin command areas by activity officials for verification of
cargo content and to determine if drivers are transiting pronptly
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and by the proper route. For trailers expecting to be picked up
and depart outside normal working hours, pre-prepared passes shal
be provided by the activity duty officer or authorized supervising
person prior to close of working hours. Trucking conpanies
expecting to pick up trailers after working hours should be
instructed to pick up a Material Mwenment Control and Gate Pass
fromthe responsible activity. The activity duty officer or
official shall notify Base Police Headquarters to clear the truck
for exit at Gate 5 if the seal and Material Mvenent Control and
Gate Pass are in order.

(b) Wen filling out a Material Mvenment Control and Gate Pass,
the last activity where business is conducted on the base is
responsi ble to ensure that the original of the pass is given to
the driver to turn in to the Truck Control officer at the truck
control stops.

(c) The Material Myvenent Control and Gate Pass shall be turned
in by the vehicle driver to a base police officer at a truck
control stop when he departures fromthe base.

(d) Government or commercial vehicles departing Naval Base,
Norfol k with Government, public, or private property shall possess
a Material Mvenent Control and Gate Pass filled out by a naval

of ficer or equivalent grade civilian within the driver's chain of
command. The Material Mvenent Control and Gate Pass shall be

i nspected and verified during random gate departure searches.

(2) Car Seals

(a) Conmmercial, sealable, closed trailers and trucks, full,
partially full, or enpty, destined to | eave the base shall be
seal ed upon departure fromany activity. The seal nunber and
trailer or truck nunber shall be entered on the Material Mvenent
Control and Gate Pass.

(b) Conmmercial closed trailers and trucks received enpty for
| oadi ng with Government material shall have a Navy car sea
affixed to cargo doors after |oading and prior to departing

t hr ough desi gnat ed gates.

(c) Cdosed trailers and trucks which have been only partially
| oaded or off-1oaded shall be seal ed conpletely at the end of
wor ki ng hours with a Navy car seal

(d) Application of Navy car seals is the responsibility of the
activity in charge of |oading and unl oading of trailers and trucks.

(e) The Naval Base Police Departnent will conduct random checks
of contents, seals, and forns of trailers and trucks on the Naval
Base conpl ex.
(f) A truck driver whose van or truck does not have a properly
conpl eted Material Mvenment Control and Gate Pass or car seal wll
be refused exit clearance.

1.6  STORAGE AREAS

The Contract C ause entitled "FAR 52.236-10, Operations and Storage Areas"
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and the follow ng apply:
1.6.1 Contractor's Use of Bldg. Z-86

The Contractor will be allowed to use the ground floor of Bldg. Z-86 for

of fice and storage space until Decenber of 1999. Exact limts of space
will be as directed by the Contracting Officer. After Decenber of 1999 the
Contractor will have full use of the building.

1.6.2 Storage Size and Location
The open site available for storage shall be as indicated.
1.7 TEMPORARY SANI TARY FACI LI TI ES

Provi de adequate sanitary conveni ences of a type approved for the use of
persons enpl oyed on the work, properly secluded from public observation
and mai ntained in such a manner as required and approved by the Contracting
Oficer. Miintain these conveniences at all tinmes w thout nuisance. Upon
conpl etion of the work, renove the conveni ences fromthe prem ses, |eaving
the prem ses clean and free from nui sance. Di spose of sewage through
connection to a municipal, district, or station sanitary sewage system
VWere such systens are not avail able, use chemical toilets or conparably
effective units, and periodically enpty wastes into a nunicipal, district,
or station sanitary sewage system or renove waste to a comerci al
facility. Include provisions for pest control and elimnation of odors.

1.8 TEMPORARY BUI LDI NGS
Locate these where directed and within the indicated operations area.
1.8.1 Mai nt enance of Tenporary Facilities

Suitably paint and maintain the tenporary facilities. Failure to do so
will be sufficient reason to require their renoval

1.8.2 Trailers or Storage Buil dings

Trailers or storage buildings will be permtted, where space is avail abl e,
subj ect to the approval of the Contracting Oficer. The trailers or
bui | di ngs shall be in good condition, free fromvisible damage rust and
deterioration, and neet all applicable safety requirenents. Trailers shal
be roadworthy and conply with all appropriate state and | ocal vehicle
requirenents. Failure to maintain storage trailers or buildings to these
standards shall result in the renoval of non-conplying units at the
Contractor's expense. A sign not snmaller than 600 by 600 mm shall be
conspi cuously placed on the trailer depicting the conmpany nane, business
phone nunber, and emergency phone nunber. Trailers shall be anchored to
resi st high winds and nust neet applicable state of |ocal standards for
anchoring nmobile trailers.

1.8.2.1 Trailer Sign
A sign that conforns to the follow ng requirenents and sketch shall be
mounted on the trailer or building that shows the conpany nanme, phone
nunber, and energency phone numnber.

Sign requirenents:
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G aphic panel: Al um num painted bl ue
Copy: Screen painted or vinyl die-cut, white
Typeface: Univers 65 u/lc

See Sketch No. 01500 (graphic)

PART 2 PRODUCTS

2.

1 Backf | ow Preventers

Reduced pressure principle type conformng to the applicable requirenents
AWM C510 and AWM C511. Provide backfl ow preventers conplete with 65 kg
flanged cast iron, bronze or brass nounted gate val ve and strainer, 304
stainl ess steel or bronze, internal parts. Listing of particular nake,
nodel / design, and size in FCCCHR USC wi || be acceptable as required proof
for testing and certification

PART 3 EXECUTI ON

3.

3.

3.

3.

1  TEMPORARY PHYSI CAL CONTROLS
1.1 Access Controls
1.1.1 Tenporary Barricades

Contractor shall provide for barricading around all work areas to prevent
public access.

.1.1.2 Fenci ng

Fenci ng shall be provided along the construction site at all open
excavations and tunnels to control access by unauthorized people. Fencing
must be installed to be able to restrain a force of at |east 90 kg agai nst
it.

.1.1.3 Si gns

Pl ace warning signs at the construction area perineter designating the
presence of construction hazards requiring unauthorized persons to keep
out. Signs nust be placed on all sides of the project, with at |east one
sign every 90 m Al points of entry shall have signs designating the
construction site as a hard hat area.

.1.1.4 Traffic Wrk

Al'l work around/invol ving roadways, to include roadway excavations and
utility crossings, will be conducted in accordance with Manual of Traffic
Control Devices. Contractors shall provide and ensure appropriate road
cl osure and detour signs are established as necessary for notor traffic
managenment. All road closures shall be coordinated with the Contracting
Oficer in advance. Self-illumnated (lighted) barricades shall be

provi ded during hours of darkness. Brightly-colored (orange) vests are
required for all personnel working in roadways. Road cl osures shal
require a road cl osure plan showi ng the | ocation of signage.

2 TEMPORARY W RI NG
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Provide tenporary wiring in accordance with NFPA 10, NFPA 241, and NFPA 70,
Article 305-6(b), Assured Equi pnent G oundi ng Conductor Program Program
shal | include frequent inspection of all equi prent and appar at us.

3.3 REDUCED PRESSURE BACKFLOW PREVENTERS
Install the reduced pressure backfl ow device on each di scharge point at
whi ch water is obtained. Connections to test cocks or the use of wye
connectors is not acceptable.
Tag and test each principle reduced pressure backfl ow device nonthly by a
certified tester. Tag shall contain the follow ng: nake, nodel, serial
nunber, dates of tests, results, naintenance perforned, and signature of
tester. Submit test results.

-- BEnd of Section --
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Copy: Screen painted or vinyl die-cut, white
Typeface: Univers 65 ule
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SECTI ON 01525

SAFETY REQUI REMENTS
09/ 97

PART 1 GENERAL

1.

1.

1.

1 SUMVARY
1.1 Rel at ed Secti ons
a. Section 01310, "Adm nistrative Requirenments"
b. Section 01500, "Tenporary Facilities and Control s"

c. Section 13281, "Engi neering Control of Asbestos Containing
Materi al s"

d. Section 13282, "Renoval and Di sposal of Painted Buil ding Surfaces
Cont ai ni ng Lead"

e. Section 13286, "Handling of Lighting Ballasts and Lanps Cont ai ni ng
PCB' s and Mercury"

f. Section 02220, "Site Denolition”
g. Section 02315, "Excavation and Fill™
h. Section 03300, "Cast-in-place Concrete"
2 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI A10. 14 (1991) Construction and Denolition
Qperations - Requirenents for Safety
Belts, Harnesses, Lanyards and Lifelines

for Construction and Denolition Use

ANSI 7359.1 (1992) Safety Requirenments for Persona
Fall Arrest Systens

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910.94 Ventil ation

29 CFR 1926.502(f) War ni ng Li ne Systens
CORPS OF ENG NEERS ( COE)

CCE EM 385-1-1 (1996) Safety and Heal th Requirenents
Manual

NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)
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1

NFPA 70 (1996) National Electric Code

NFPA 241 (1996) Saf eguardi ng Construction
Al teration, and Denolition Qperations

3 DEFI NI TI ONS

a. Certified Industrial Hygienist. An industrial hygienist is an
i ndi vidual who is certified by the Anerican Board of I|ndustrial

Hygi ene.

b. Certified Safety Professional. A safety manager, safety
speci alist, or safety engineer that has passed the CSP exam
adm ni stered by the Board of Certified Safety Professionals.

c. Confined Space. A space which by design has |inited openings for
entry and exit, unfavorable natural ventilation which could
contai n or produce dangerous air contam nants, and which is not
i ntended for continuous enpl oyee occupancy, engulfment or any
ot her recogni zed safety or health hazard. Confined spaces
i nclude, but are not Iimted to storage tanks, process vessels,
pits, silos, vats, degreasers, reaction vessels, boilers,
ventil ation and exhaust ducts, sewers, tunnels, underground
utility vaults, and pipelines.

d. Milti-enployer work site (MEW5). The prime contractor is the
"controlling authority” for all work site safety and health of the
subcontractors.

e. Recordable Occupational Injuries or Illness. An occupationa
injury or illnesses which result in serious injuries, |ost workday
cases, non-fatal cases or significant m shaps.

f. Serious Injuries & Fatalities. Regardless of the tine between the
injury and death or the length of the illness; hospitalization of
three or nore enpl oyees; or property damage in excess of $200, 000.

g. Lost Wirkday Cases. Injuries, other than fatalities, that result
in |ost workdays.

h. Non-Fatal Cases. Cases w thout |ost workdays which result in
transfer to another job or term nation of enploynent, or require
medi cal treatnment (other than first aid) or involve property
damage i n excess of $10,000 but |ess than $200, 000 or invol ve:
| oss of consciousness or restriction of work or notion. This
category al so includes any diagnosed occupational illnesses which
are reported to the enployer but are not classified as facilities
or | ost workday cases.

i. Safety Oficer. The superintendent or other qualified or
conpetent person who is responsible for the on-site safety
required for the project. The contractor quality control person
cannot be the safety officer, even through the QC has safety
i nspection responsibilities as part of the QC duties.

j. Significant Contractor M shap. A contractor nmishap which invol ves

falls of 1200 nm or nore, electrical mshaps, confined space
m shaps, diving m shaps, equipnment mshaps, and fire m shaps which
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result in alost tine injury, or property danage of $10, 000 or
nore, but |ess than $200,000; or when fire department or energency
medi cal treatnment (EMI) assistance is required.

k. Medical Treatment. Treatnment adm nistered by a physician or by
regi stered professional personnel under the standing orders of a
physician. Medical treatnent does not include first aid treatnent
provi ded by a physician or registered personnel

. First Ald. A one-tinme treatnment, and followup visit for the
pur pose of observation, of mnor scratches, cuts, burns,
splinters, and so forth, which do not ordinarily require mnedica

care, even though provided by a physician or registered
pr of essi onal personnel

m Lost Wdrkdays. The nunber of days (consecutive or not) after, but
not including, the day of injury or illness during which the
enpl oyee woul d have worked but could not do so; that is, could not
performall or part of his normal assignnment during all or any
part of the workday or shift; because of the occupational injury
or illness.
1.4 SUBM TTALS

Submit the following in accordance with section entitled "Submtta
Procedures.”

1.4.1 SD-08, Statenents
a. Accident prevention plan (APP) G
b. Activity Hazard Analysis (AHA) G
1.4.1.1 Acci dent Prevention Plan (APP)
Submit at |east 15 cal endar days prior to start of work at the job site,
foll ow Appendi x A of COE EM 385-1-1, nmake APP site specific, Notice To
Proceed will be given after Governnent finds the APP acceptable.
1.4.1.2 Activity Hazard Anal ysis (AHA)
Submit the AHA for the preparatory phase as a part of the APP. Submt
subsequent AHA for each maj or phase of work at |east 15 cal endar days prior
to the start of that phase. Format subsequent AHA as anendnments to the APP.

1.4.2 SD- 18, Record

a. Daily Confined Space Entry Permt. Submt one copy of each permt
attached to each Daily Production Report.

b. Reports. Submit reports as their incidence occurs, in accordance
with the requirenents of the paragraph entitled, "Reports.™

1.5 QUALI TY ASSURANCE
1.5.1 Qualifications

a. Qualifications of Safety O ficer
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(1) Ability to manage the on-site contractor safety program
t hrough appropri ate managenent control s,

(2) Ability to identify hazards and have the capability to expend
resources necessary to abate the hazards.

(3) Must have worked on simlar types of projects that are equa
to or exceed the scope of the project assigned with the sane
responsibilities.

b. Qualifications of Qualified Person, Confined Space Entry. The
qual i fied person shall be capable (by education and specialized
training) of anticipating, recognizing, and eval uating enpl oyee
exposure to hazardous substances or other unsafe conditions in a
confined space. This person shall be capable of specifying
necessary control and protective action to ensure worker safety.

c. Qualification of Crane Operators. Crane operators shall neet the
requi renents in COE EM 385-1-1, Appendix G

1.5.2 Qualifications of Qualified Person, Confined Space Entry
The qualified person shall be capable (by education and specialized
training) of anticipating, recognizing, and eval uating enpl oyee exposure to
hazar dous substances or other unsafe conditions in a confined space. This
person shall be capabl e of specifying necessary control and protective
action to ensure worker safety.

1.5.3 Qualification of Crane Qperators
Crane operators shall neet the requirenents in COE EM 385-1-1, Appendix G

1.5.4 Meet i ngs

1.5.4.1 Preconstructi on Conf erence

The safety officer shall attend the preconstruction conference required by
Section 01310, "Adm nistrative Requirenents."

1.5.4.2 Weekly Safety Meetings
Hol d weekly. Attach m nutes showi ng contract title, signatures of
attendees and a list of topics discussed to the QC Contractor Quality
Control daily report.
1.6  ACCI DENT PREVENTI ON PLAN ( APP)
Prepare the APP in accordance with the required and advi sory provisions of
COE EM 385-1-1 including Appendix A, "M ninmm Basic Qutline for Preparation
of Accident Prevention Plan,"” and as nodified herein. Include the
associ ated AHA and ot her specific plans, prograns and procedures |isted on
Pages A-3 and A-4 of CCE EM 385-1-1, sone of which are called out bel ow
1.6.1 Contents of the Accident Prevention Plan

a. Nanme and safety related qualifications of safety officer
(including training and any certifications).

b. Qualifications of conmpetent and of qualified persons.
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c. ldentify of the individual who will conplete exposure data (hours
wor ked) ; accident investigations, reports and |ogs; and inmredi ate
notification of accidents to include subcontractors.

d. Emergency response plan. Conformto COE EM 385-1-1, paragraph
01.E and include a map denoting the route to the nearest energency
care facility with energency phone nunbers. Contractor nmay be
required to denonstrate enmergency response.

e. Confined Space Entry Plan. ldentify the qualified person's nane
and qualifications, training, and experience. Delineate the
qualified person's authority to direct work stoppage in the event
of hazardous conditions. |Include procedure for rescue by
contractor personnel and the coordination with energency
responders. (If there is no confined space work, include a
statenment that no confined space work exists and none will be
created.)

f. Hazardous Energy Control Plan. For hazardous energy sources,
conply with COE EM 385-1-1, paragraph 12. A 07

g. Critical Lift Procedures. Wight handling critical lift plans
will be prepared and signed in accordance with COE EM 385-1-1,
par agr aph 16. c. 18.

h. Al cohol and Drug Abuse Pl an

(1) Describe plan for random checks and testing with
pre-enpl oynent screening in accordance with the DFAR O ause
subpart 252.223-7004, "Drug Free Wrk Force."

(2) Description of the on-site prevention program

i. Fall Protection Plan. The plan shall be site specific and protect
all workers at elevations above 1800 mm .

j. Silica Exposure Reduction. The plan shall include specific
procedures to prevent enployee silica inhalation exposures.

k. Lead Abatenent Plan. The safety and health aspects of | ead-based
pai nt renmpval, prepared in accordance with Section 13283, "Renoval
and Di sposal of Lead Containing Paint".

|. Asbestos Abatenent Plan. The safety and health aspects prepared
in accordance with Section 13281, "Engi neering Control of Asbestos
Cont ai ni ng Material s"

m Site Denolition Plan. The safety and health aspects prepared in
accordance with Section 02220, "Site Denolition”

7 ACTIVITY HAZARD ANALYSI S ( AHA)
Prepare for each phase of the work. As a minimum define activity being

performed, sequence of work, specific hazards anticipated, control measures
to elimnate or reduce each hazard to acceptable levels, training

requirenents for all involved, and the conpetent person in charge of that
phase of work. For work with fall hazards, including fall hazards
associated with scaffold erection and renoval, identify the appropriate
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fall arrest systenms. For work with materials handling equi pnment, address
saf eguardi ng nmeasures related to materials handling equi prment. For work
requi ri ng excavations, include excavation safeguarding requirenments. The
appropriate AHA shall be reviewed and attendance docunmented by Contractor
at the preparatory, initial, and foll ow up phases of Quality Control

i nspecti on.

1.8 DRUG PREVENTI ON PROGRAM
Conduct a proactive drug and al cohol use prevention programfor al
wor kers, prinme and subcontractor, on the site. Ensure that no enpl oyees
either use illegal drugs or consune al cohol during work hours. Ensure no
enpl oyees under the influence of drugs or al cohol during work hours. After
accidents, collect blood, urine or saliva specinmens and test injured
enpl oyee influence. A copy of the test shall be nmade available to the
Contracting O ficer upon request.
1.9 FALL HAZARD PREVENTI ON PROGRAM
1.9.1 Scaf f ol ds
Delineate the fall protection requirenments necessary during the erection
and di smantling operation of scaffolds used on the project in the fal
protection plan and activity hazard analysis for the phase of work.
1.9.2 Trai ni ng
Institute a fall protection program As part of the Fall Protection
Program contractor shall provide training for each enpl oyee who m ght be
exposed to fall hazards.
1.10 DUTI ES OF THE SAFETY OFFI CER
a. Ensure construction hazards are identified and corrected.
b. Mintain applicable safety reference material on the job site.
c. Mintain a log of safety inspections perforned.

d. Attend the pre-construction conference required by Section 01310,
"Admi ni strative Requirenments."”

1.11 DI SPLAY OF SAFETY | NFORVATI ON

Display the following information in clear view of the on-site construction
per sonnel

a. Mp denoting the route to the nearest energency care facility with
ener gency phone nunbers.

b. AHA
c. Confined space entry pernit.
1.12 SI TE SAFETY REFERENCE MATERI ALS
Mai ntain safety-related references applicable to the project, including

those listed in the article "References.” Maintain applicable equi prent
manuf acturers' manual s.
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1.13 H GH HAZARD WORK AND LONG DURATI ON

Work under this contract is potentially hazardous. Pursuant to contract

cl ause "FAR 52.236-13, Accident Prevention, Alternate |I," submt in witing
addi ti onal proposals for effecting accident prevention under hazardous
conditions. Meet in conference with Contracting O ficer to discuss and
devel op mutual understanding relative to the admnistration of the overall
safety program

1.14 EMERGENCY MEDI CAL TREATMENT

Contractors will arrange for their own energency nedi cal treatnent.
Government has no responsibility to provide. However, if energency nedical
care is rendered by Navy nedical services, charges nmay be billed to
Contractor at prevailing rates established in BUVED I nstruction 6320.4
series. Reinbursenment shall be nade by Contractor to Naval Regional

Medi cal Center Collection Agent upon receipt of nmonthly statenent.

1.15 REPORTS
1.15.1 Reporting Reports

For OSHA recordabl e accidents, the prine contractor will conduct a suitable
i nvestigation, conplete the Navy Contractor Significant Incident Report
(CSIR) formand provide to the Contracting Officer within 5 cal endar days
of the accident.

1.15.2 Notification

Notify Contracting Oficer, within 4 hours, of any accident neeting the
definition of OSHA recordabl e occupational injury or illness. [Information
shal | include Contractor nane; contract title; type of contract; name of
activity, installation or |ocation where m shap occurred; date and tine of
m shap; nanes of personnel injured; extent of property damage, if any; and
brief description of mshap (to include type of construction equi prment
used, PPE used, etc.) |In addition to OSHA reporting requirenents, initial
notification shall be made of any accident involving significant m shaps.

1.15.3 Mont hl y Exposure Report
Mont hl y exposure reporting, to the Contracting Oficer is required to be
attached to the nmonthly billing request. This report is a conpilation of
enpl oyee- hours worked each nonth for all site workers, both prinme and
subcontractor.

1.15.4 OSHA Citations and Violations
Provide the Contracting Oficer with a copy of each OSHA citation, OSHA
report and Contractor response. Correct violations and citations pronptly
and provide witten corrective actions to the Contracting O ficer.

PART 2 PRODUCTS

2.1 FALL PROTECTI ON ANCHORAGE

Fal | protection anchorages, used by contractors to protect their people,
will be left in place and so identified for continued custoner use.
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2.2 CONFI NED SPACE Sl GNAGE

Provi de permanent signs integral to or securely attached to access covers
for new confined spaces. Signs wording: "DANGER--PERM T REQUI RED CONFI NED
SPACE - DO NOT ENTER -" on bold letters a mininumof 25 mm in height and
constructed to be clearly legible with all paint renoved. The signal word
"DANGER' and shall be red and readable from1.52 m.

PART 3 EXECUTI ON
3.1 CONSTRUCTI ON

Comply with COE EM 385-1-1, NFPA 241, the accident prevention plan, the
activity hazard analysis and other related subnmittals and activity fire and
safety regul ati ons.

3.1.1 Hazar dous Material Exclusions

Not wi t hst andi ng any ot her hazardous material used in this contract,

radi oactive materials or instrunents capable of producing

i oni zi ng/ non-ionizing radiation as well as materials which contain
asbestos, mercury or polychlorinated biphenyls, di-isocynates, |ead-based
pai nt are prohibited. Exceptions to the use of any of the above excl uded
materials may be considered by Contracting O ficer upon witten request by
Contractor.

3.1.2 Unf or eseen Hazardous WNateri al

The design should have identified materials such as PCB, |ead paint, and
friable and nonfriable asbestos. |If additional material, not indicated,
that may be hazardous to human heal th upon di sturbance during construction
operations is encountered, stop that portion of work and notify the
Contracting OFficer imediately. Wthin 14 cal endar days the Governnent
will determine if the material is hazardous. |If material is not hazardous
or poses no danger, the CGovernnent will direct the Contractor to proceed
wi t hout change. |If material is hazardous and handling of the material is
necessary to acconplish the work, the Governnent will issue a nodification
pursuant to "FAR 52.243-4, Changes" and "FAR 52.236-2, Differing Site
Condi tions. "

3.2 PRE- OQUTAGE COORDI NATI ON MEETI NG

Contractors are required to apply for utility outages a m ni mum of 15 days
in advance. As a mninmm the request should include the | ocation of the
outage, utilities being effected, duration of outage and any necessary
sketches. Once approved and prior to beginning work on the utility system
requi ring shut down, the Contractor shall attend a pre-outage coordination
meeting with the ROCC and the Station Utilities Departnent to review the
scope of work and the lock out/tag out procedures for worker protection

3.3 PERSONNEL PROTECTI ON

3.3.1 Hazar dous Noi se
Provi de hazardous noi se signs, and hearing protection, where ever equi pnment
and wor k procedures produce sound-presssure |levels greater than 85 dBA

steady state or 140 dBA inpul se, regardl ess of the duration of the exposure.

3.3.2 Fall Protection
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3.

Enforce use of the fall protection device naned for each activity in the
AHA all tinmes when an enployee is on a surface 1800 nm or nore above | ower
| evels. Personal fall arrest systens are required when working froman
articulating or extendi ble boom scissor lifts, swing stages, or suspended
pl atform Fall protection nmust conply with ANSI A10. 14.

.3.2.1 Personal Fall Arrest Device

Equi prent, subsystens, and conmponents shall neet ANSI Z359.1, Personal Fal
Arrest Systenms. Only an full-body harness with a shock absorbing | anyard
is an acceptable personal fall arrest device. Body belts may only be used
as positioning devices only such as for steel reinforcing assenbly. Body
belts are not authorized as a personal fall arrest device. Harnesses nust
have upper mddle back "D' rings for proper body suspension during a fall
Lanyard must be fitted with a doubl e | ocking snap hook attachnent.

Webbi ng, straps, and ropes must be of synthetic fiber or wire rope.

.3.2.2 Fall Protection for Roofs

a. For work within 1800 nm of an edge, on | ow pitched roofs,
personnel shall be protected by use of personal fall arrest
systens, guardrails, safety nets. Safety nonitoring systemis not
adequate fall protection and is not authorized.

b. For work greater than 1800 nm from an edge, warning |ines shal
be erected and installed in accordance with 29 CFR 1926.502(f).

c. Wirk on steep roofs requires personal fall arrest, guardrails with
t oeboards, or safety nets. This requirenent includes residential
or housing type construction

.3.2.3 Safety Nets

Safety nets shall be provided in unguarded workpl aces over water,
machi nery, dangerous operations, or nore than 7.5 nmeters above surface.

.3.3 Scaf f ol di ng

Enpl oyees shall be provided with a safe neans of access to the work area on
the scaffold. dinbing of any scaffold braces or supports not specifically
designed for access is prohibited. Contractor shall ensure that scaffold
erection is performed by enpl oyees that are qualified. Do not use scaffold
wi t hout the capability of supporting at |east four tinmes the maxi mum

i ntended | oad or without appropriate fall protection as delineated in the
accepted fall protection plan. M ninmumplatformsize shall be based on the
pl atform not being greater in height than four tines the dinmension of the
smal l est width dinmension for rolling scaffold. Sonme Baker type scaffol ding
has been found not to neet these requirenents. Stationary scaffolds nust
be attached to structural buil ding components to safeguard against tipping
forward or backward. The first tie-in shall be at the height equal to 4
times the width of the scaffold base.

3.4 Use of Material Handling Equi prent
a. Material handling equipnent such as forklifts shall not be
nodified with work platform attachnments for supporting enpl oyees

unl ess specifically delineated in the manufactures printed
operating instructions. Crane supported work platfornms shall only
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3.

be used in extreme conditions if the Contractor proves that using
any other access to the work | ocation would provide a greater
hazard to the workers.

b. Cranes nmust be equipped with Load Indicating Devices , anti-two
bl ocks devices, | oad, boom angle nonent indicating indicators.

c. Christmas-tree lifting (nmultiple rigged materials) is not allowed.

3.5 Excavati ons

The conpetent person for excavation shall be on site when work is being
performed in excavation, and shall inspect excavations prior to entry by
wor kers. Individual nust evaluate for all hazards, including atnospheric,

that may be associated with the work, and shall have the resources
necessary to correct hazards pronptly.

.3.6 Conduct of Electrical Wrk

Underground el ectrical spaces nmust be certified safe for entry before
entering to conduct work. Cable intended to be cut nmust be positively
identified and de-energized prior to performng each cut. Performall high
voltage cutting renotely. Wen racking in or live switching of circuit
breakers, no additional person other than the switch operator will be
allowed in the space during the actual operation. Plan so that work near
energi zed parts is mnimzed to the fullest extent possible. Use of

el ectrical outages clear of any energized electrical sources is the
preferred nethod. Wen working in energized substations, only qualified

el ectrical workers shall be permtted to enter. Wen work requires
Contractor to work near energized circuits as defined by the NFPA 70, high
vol t age personnel nust use personnel protective equi prent that includes, as
a mnimm electrical hard hat, safety shoes, insulating gloves with

| eat her protective sleeves, fire retarding shirts, coveralls, face shields,
and safety glasses. Insulating blankets, hearing protection, and sw tching
suits may be required, depending on the specific job and as delineated in
the Contractor AHA

.3.7 Wrk in Manhol es

Contractor shall provide nechanical ventilation for all work acconpli shed
i n manhol es, unless other hazards are present |like friable asbestos.

.3.8 Work in Confined Spaces

Comply with the requirements in Section 06.1 of COE EM 385-1-1. Any
potential for a hazard in the confined space requires a permt systemto be
used.

a. Entry Procedures. Prohibit entry into a confined space by
personnel for any purpose, including hot work, until the qualified
person has conducted appropriate tests to ensure the confined or
encl osed space is safe for the work intended and that al
potential hazards are controlled or elinnated and docunent ed.
(See Section 06.1.05 of COE EM 385-1-1 for entry procedures.) Al
hazards pertaining to the space shall be reviewed with each
enpl oyee during review of the AHA

b. Forced air ventilation is required for all confined space entry
operations and the mnimum air exchange requirements nmust be

SECTI ON 01525 Page 10



Pl ER 2 REPLACEMENT 05977041

3.

mai nt ai ned.

c. Ensure the use of rescue and retrieval devices in confined spaces
greater than 1500 mm in depth. Conformto Sections 06.1.09,
06.1.10 and 06.1.11 of COE EM 385-1-1.

d. Sewer west walls require continuous atnosphere nonitoring with
audi bl e alarmfor toxic gas detection.

e. Include training information for enployees who will be involved as
entrant attendants for the work. Conformto Section 06.1.06 of
COE EM 385-1-1.

f. Entry Permit. Use ENGFORM 5044-R or other formwith the sane
m ni mum i nformation for the Daily Confined Space Entry Permt,
conpleted by the qualified person. Post the permt in a
conspi cuous place close to the confined space entrance.

3.9 Crystalline Silica

&indi ng, abrasive blasting, and foundry operations of construction
materials containing crystalline silica, shall conply with GCSHA
regul ati ons, such as 29 CFR 1910.94, and COE EM 385-1-1, (Appendix C). The
Contractor shall devel op and inplenment effective exposure control and
elimnation procedures to include dust control systens, engineering
controls, and establishnment of work area boundaries, as well as nedica
surveillance, training, air nonitoring, and personal protective equi pnent.

.4 ACCI DENT SCENE PRESERVATI ON

For serious accidents, ensure the accident site is secured and evidence is
protected remai ni ng undi sturbed until released by the Contracting O ficer

.5 FI ELD QUALI TY CONTRCL

.5.1 I nspecti ons

Include safety inspection as a part of the daily Quality Control
i nspections required in Section 01450, "Quality Control ."

-- BEnd of Section --
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SECTI ON 01561
ERCSI ON AND SEDI MENT CONTROL
03/98
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 3786 (1987) Hydraulic Bursting Strength of
Knitted Goods and Nonwoven Fabrics -
Di aphragm Bursting Strength Tester Method

ASTM D 4632 (1991) G ab Breaking Load and El ongati on
of GCeotextiles

ASTM D 4751 (1995) Determ ni ng Apparent Opening Size
of a Ceotextile

VIRG NIA SO L AND WATER CONSERVATI ON COWM SSI ON ( VSWCC)

VSWCC VESCH (1992) Virginia Erosion and Sedi nment
Cont rol Handbook

1.2 DESCRI PTI ON OF WORK
The work includes the provision of tenporary and permanent erosion control
measures to prevent the pollution of air, water, and land within the
project limts and in areas outside the project limts where work is
acconpl i shed in conjunction with the project.

1.3 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures."

1.3.1 SD- 02 Manufacturer's Catal og Data
a. Sedi ment Fence
b. Dust Suppressors
C. Erosi on Control Matting
d. Filter Ccoth Underliner
1.3.2 SD- 04 Dr awi ngs
a. Erosion Control Plan G
1.3.3 SD-08 Statenents

a. Construction Sequence Schedul e G
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1.

3.3.1 Constructi on Sequence Schedul e

Submit a Contractor furnished constructi on work sequence schedule, a

m ni mum of 30 days prior to start of construction. The work schedul e shal
coordinate the timng of land disturbing activities with the provision of
erosion control neasures to reduce on site erosion and off site
sedimentation. Installation of tenmporary erosion control features shall be
coordinated with the construction of permanent erosion control features to
assure effective and continuous control of erosion and pollution

.4 ERCSI ON CONTROL PLAN FOR VIRA NI A

The erosion control plan indicated has been approved. No additional review
and approval is required, unless the Contractor desires to nodify the
erosion control plan indicated. Al nodifications shall be submtted to,
and approved by, the Resident O ficer in Charge of Construction prior to
start of construction. The Contractor shall be responsible for any
additional costs and tine incurred as a result of the nodifications to the
approved erosion control plan. Provide and maintain erosion control
measures in accordance with VSWCC VESCH, and as specified herein.

PART 2 PRODUCTS

2.

2.

2.

2.

2.

2.

2.

2.

1 SEDI MENT FENCE

1.1 State Standard Sedi nent Fence

VSWCC VESCH Standard 3.05, silt fence (naxi mum hei ght of 864 mmj.
2 SILT FENCE DROP | NLET PROTECTI ON

2.1 State Standard Drop Inlet Protection

VSWCC VESCH St andard 3. 07.

3 CONSTRUCTI ON  ENTRANCE

3.1 State Standard Construction Entrance

3.1.1 Aggr egat e

VSWCC VESCH St andard 3. 02.

3.1.2 Filter Ccoth Underliner

A woven or nonwoven pol ypropyl ene, nylon, or polyester containing

stabilizers and/or inhibitors to nake the fabric resistant to deterioration
fromultraviolet, and with the follow ng properties:

a. Mnimumgrab tensile strength (ASTM D 4632) .9 kN

b. Mnimmgrab el ongation (ASTM D 4632) 15 percent
at failure

c. Mnimum nullen burst strength (ASTM D 3786) 2.96 MPa

d. EOS (ASTM D 4751) 40- 80
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2.

4 DUST SUPPRESSORS

Cal ciumchl oride, or other standard manufacturer's spray on adhesives
designed for dust suppression.

.5 TEMPORARY SEEDI NG

.5.1 State Standard Tenporary Seedi ng

Provide seed, linme, and fertilizer in accordance with VSWC VESCH St andard
3.31. Provide hay or straw mul ch.

.6 ERGCSI ON CONTROL MATTI NG

Jute, excelsior, or paper matting that has not been bl eached or dyed.
Provide matting in mninum11.2 neter widths. Staples for anchoring the
matting shall be mnimm1l gage wire, fornmed into a "U' shape with a

m nimumthroat width of 25.4 mmand m ni mum | ength of 152 mm after form ng.

.6.1 Jute Matting

A uni form open plain weave of single jute yarn providing an average wei ght
of .5 kg per square neter of matting. Yarn shall be of a |loosely tw sted
construction and shall not vary in thickness by nore than one-half its
normal dianeter. Matting shall have openi ngs between strands | ength w se of
11 to 19 mm and between strands crosswi se of 17 to 29 nm

.6.2 Excel si or Matting

A machi ne produced mat of wood excelsior with a mninumof 80 percent of
wood fibers 152 nmin length or longer. The matting shall have an average
wei ght of .41 to .46 kg per square nmeter with an even fiber distribution
produci ng a consistent mat thickness, and shall have on one side a woven
fabric. The woven fabric shall be tw sted paper cord, cotton cord, or an
extruded plastic nesh with a mni num nmesh size of 25 by 25 nm and a maxi hnum
mesh size of 38 by 76 mm

.6.3 Paper Matting

Shall be a knitted pol ypropyl ene yarn wi th uni form openings with

bi odegr adabl e paper strips continuously interwoven. The matting shall

wei gh a m ni mum of .05 kg per square neter w th maxi mum openi ngs of 19 nm
and m ni mum openi ngs of 13 mm

.6.4 Straw Matting

A machi ne produced straw mat with a m ni mum thi ckness of 13 nm+/- 3 mMm
The straw shall be evenly distributed throughout the nmat to provide a

m ni mum average dry weight of . The topside of the mat shall be covered
with a 9 mm bi odegradabl e plastic nesh, with the mesh attached to the straw
by a knitting process using bi odegradabl e thread.

PART 3 EXECUTI ON

3.

1 CONSTRUCTI ON SEQUENCE SCHEDULE

Stabilize areas for construction access imediately with gravel. Install
princi pal sedinment fences before any major site grading takes place.
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Provi de additional sedinent fences as gradi ng progresses. Provide drop
inlet protection around existing drainage structures, and inlet and outl et
protection at the ends of new drai nage systens. Stabilize graded and

di sturbed areas inmedi ately after grading. Pernmanent stabilization shall be
provi ded i nmredi ately on areas that have been final graded. Tenporary
seedi ng and mul chi ng shall be provided on disturbed areas as specified in
the paragraph titled "Tenporary Seeding." Installation of tenporary erosion
control features shall be coordinated with the construction of pernmanent
erosion control features to assure effective and continuous control of
erosi on and sedi nent deposition. Renove tenporary erosion control measures
at the end of construction and provi de permanent seedi ng.

3.2 SEDI MENT FENCES

Install posts a maxi mum of 1829 mmon center, and at an angle between 2
degrees and 20 degrees towards the potential silt |oad area. Sedinment
fence height shall be approximately 864 nm Do not attach filter fabric to
existing tree. Secure filter fabric to the post using staples, tie wire,

or hog rings. Inbed the filter fabric into the ground. Splice filter
fabric at support pole using a 6 inch overlap and securely seal. Top of
the filter fabric shall have a 1 inch tuck or a reinforced top end section

3.3 DROP | NLET PROTECTI ON

Provi de stakes evenly spaced around the perineter of the drop inlet, a

maxi mum of one neter apart. Stakes shall be driven i medi ately adjacent to
t he drai nage structure, a mninmmof 457 mminto the ground. The fabric
shal |l be securely fastened to the outside of the stakes, with the bottom of
the fabric placed into a trench and backfill ed.

3.4 CONSTRUCTI ON  ENTRANCE

Provide a mninmum 15.2 neters long, 6.1 neters wi de entrance, a m ni mum of
152 mmthick, at points of vehicular ingress and egress on the construction
site. Construction entrances shall be cleared and grubbed, and then
excavated a mninmumof 76 mmprior to placenent of the filter fabric and
aggregate. The aggregate shall be placed in a manner that will prevent
damage and nmovenent of the fabric. Place fabric in one piece, where

possi ble. Overlap fabric joints a mninumof 305 nm

3.5 DUST SUPPRESSORS

| mredi atel y danmpen the surface before cal ciumchloride application. Apply
dust suppressors on unsurfaced base, subbase and ot her unsurfaced travel
ways. Apply calciumchloride at the rate of 4.9 to 6.1 kil ogranms per square
meter of surface for pellets for the initial application. For subsequent
applications of calciumchloride, application rates may be approximately 75
percent of initial application rates. Do not apply when raining or the

noi sture conditions exceed that required for proper application. Apply

ot her dust suppressors in accordance with manufacturers instructions.
Protect treated surfaces fromtraffic for a mninmumof 2 hours after
treatnment. Repeat application of dust suppressors as required to control
dust emi ssions.

3.6 TEMPORARY SEEDI NG
3.6.1 Time Restrictions

Wthin 48 hours after attaining the grading increnment specified herein,
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provi de seed, fertilizer, nmulch and water on graded areas when any of the
foll owi ng conditions occur:

a. Gading operations stop for an anticipated duration of 30 days or
nor e.

b. Wien it is inmpossible or inpractical to bring an area to finish
grade so that pernanent seeding operations can be perforned
wi t hout serious disturbance from additional grading.

c. Wen an i mediate cover is required to mnimze erosion, or when
erosi on has occurred.

d. Provide on erosion control devices constructed using soil
materi al s.

3.6.2 Seedi ng Requi renents
3.6.2.1 State Standard Seedi ng Requirenents

Provide seed, lime, and fertilizer in accordance with VSWC VESCH St andard
3.31. Provide hay or straw nulch in an air dried condition, and secure
mul ch in place

3.6.2.2 Per manent Seedi ng

Tenporary seedi ng shall be renoved, and pernmanent seedi ng shall be provided
during the specified planting season in accordance wi th VSWC VESCH
Standard 3. 32

3.7 ERCSI ON CONTROL NMATTI NG

Place matting in the direction of the flow of water. The up channel mat
ting end shall be toed in a narrow trench a mni numof 127 mm deep. \Were
one roll of matting ends and a second roll begins, the end of the upper
roll shall be brought over the buried end of the second roll, to provide a
152 mm overlap. Where matting widths are laid side by side, the overlap
between matting shall be 102 mm Provide check slots every 15 neters
longitudinally in the matting. Construct check slots by providing a narrow
trench 127 nm deep and folding the matting down in to the trench, across
the bottom of the trench, and then back up the trench to the existing
ground Backfill and compact the trench using the excavated material from
the trench. Staple matting ends, junctions, and check slots at 254 mm on
center. Staple matting outer edges and overlaps and the center of each
matting strip at 1 nmeter on center. Install excelsior matting with the
woven fabric on top.

3.8 MAI NTENANCE AND | NSPECTI ON

I nspect erosion control devices after each rainfall and daily during pro
| onged rainfall. Renove sedi nent deposits after each rainfall or when
sedi ment reaches approxi mately one-half the barrier height. Inmediately
repai r damaged erosion control devices and danmaged areas around and
underneat h the devices. Maintain erosion control devices to assure

conti nued performance of their intended function. Mddify the erosion
control plan as required to control problem areas noticed after each

i nspection. Mdifications shall be approved by the Contracting Oficer.

3.9 CLEAN UP
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At the completion of the job, or when directed or approved by the Contract
ing Oficer, tenporary erosion control devices shall be renoved. Erosion
control devices and areas i nmedi ately adjacent to the device shall be
filled (where applicable), shaped to drain and to blend into the
surroundi ng contours, and provided with permanent seedi ng. Erosion control

devices may remain in place after job conpletion when approved by the
Contracting O ficer.

-- BEnd of Section --
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SECTI ON 01575

TEMPORARY ENVI RONMENTAL CONTROLS
03/ 98

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.
CODE OF FEDERAL REGULATI ONS ( CFR)
40 CFR 241 Qui delines for Disposal of Solid Waste
40 CFR 243 Quidelines for the Storage and Col |l ection

of Residential, Comercial, and
Institutional Solid Waste

40 CFR 258 Subtitle D Landfill Requirenents

40 CFR 261 Identification and Listing of Hazardous
Wast e

40 CFR 262 Generators of Hazardous Waste

40 CFR 263 Transporters of Hazardous Waste

40 CFR 264 Owners and Operators of Hazardous Waste

Treatment, Storage, and Di sposal Facilities

40 CFR 265 Interim Status Standard for Omers and
Qperators of Hazardous Waste Treatnment,
Storage, and Disposal Facilities

40 CFR 266 Managenent of Specific Hazardous Waste and
Speci fic Types of Hazardous Waste
Managenment Facilities

40 CFR 268 Land Di sposal Restrictions
40 CFR 279 Used G| Regul ations
40 CFR 300 Nati onal O | and Hazardous Substances

Pol I uti on Contingency Pl an

40 CFR 372- SUBPART D EPA Toxi ¢ Cheni cal Rel ease Reporting
Regul ati ons

49 CFR 173 Shi pnent s and Packagi ngs
1.2 DEFI NI TI ONS
1.2.1 Sedi ment

Soil and other debris that have eroded and have been transported by runoff
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wat er or w nd.
1.2.2 Solid Waste

Gar bage, refuse, debris, sludge, or other discharged material (except
hazardous waste as defined in paragraph entitled "Hazardous Waste" or
hazardous debris as defined in paragraph entitled "Hazardous Debris"),
including solid, liquid, sem solid, or contained gaseous nmaterials
resulting fromdonestic, industrial, commercial, mning, or agricultura
operations. Material not regulated as solid waste are: nucl ear source or
byproduct materials regul ated under the Federal Atomi c Energy Act of 1954
as anended; suspended or dissolved materials in domestic sewage effluent or
irrigation return flows, or other regul ated point source di scharges;

regul ated air em ssions; and fluids or wastes associated with natural gas
or crude oil exploration or production.

a. Geen waste: The vegetative matter from | andscapi ng, |and
cl earing and grubbing, including, but not limted to, grass,
bushes, scrubs, small trees and saplings, tree stunps and pl ant
roots. Marketable trees, grasses and plants that are indicated to
remai n, be re-located, or be re-used are not included.

b. Surplus soil: Existing soil that is in excess of what is required
for this work, including aggregates intended, but not used, for
on-site mxing of concrete, nortars and paving. Contam nated soi
meeting the definition of hazardous material or hazardous waste is
not i ncl uded.

c. lInert construction and denolition debris: Broken or renoved
concrete, masonry, and rock asphalt paving; ceram cs; roofing
paper and shingles. Inert materials may be re-inforced with or

contain ferrous wire, rods, accessories and wel dnents.

d. Whod: D nmension and non-di nensi on | unber, plywood, chipboard,
hardboard. Treated and/or painted wood that nmeets the definition
of lead contam nated or | ead based contam nated paint is not
i ncl uded.

e. Scrap metal: Scrap and excess ferrous and non-ferrous netals such
as re-inforcing steel, structural shapes, pipe and wire that are
recovered or collected and di sposed of as scrap. Scrap netal
meeting the definition of hazardous material or hazardous waste is
not i ncl uded.

f. Paint cans: Metal cans that are enpty of paints, solvents,
t hi nners and adhesives. |If permtted by the paint can |abel, a
thin dry filmmy remain in the can

g. Recyclables: Materials, equipnment and assenblies such as doors,
wi ndows, door and wi ndow frames, plunmbing fixtures, glazing and
mrrors that are recovered and sold as recyclable. Mtal neeting
the definition of |ead contam nated or | ead based paint
contam nated may not be included as recyclable if sold to a scrap
metal conpany. Paint cans may not be included as recyclable if
sold to a scrap netal conpany.

1.2.3 Debri s

Non- hazardous solid material generated during the construction, denolition
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or renovation of a structure which exceeds 60 nmparticle size that is: a
manuf actured object; plant or animal matter; or natural geol ogic materi al
(e.g. cobbles and boulders). A mxture of debris and other material such
as soil or sludge is also subject to regulation as debris if the mxture is
conprised primarily of debris by volunme, based on visual inspection

1.2.4 Hazar dous Debris

As defined in paragraph entitled "Debris" of this section, debris that
contains |listed hazardous waste (either on the debris surface, or inits
interstices, such as pore structure) per 40 CFR 261; or debris that
exhibits a characteristic of hazardous waste per 40 CFR 261

1.2.5 Chem cal Wastes

This includes salts, acids, alkalies, herbicides, pesticides, and organic
chem cal s.

1.2.6 Gar bage

Ref use and scraps resulting from preparation, cooking, dispensing, and
consunption of food.

1.2.7 Hazar dous Waste

Hazardous waste as defined in 40 CFR 261 or as defined by applicable State
and | ocal regul ations.

1.2.8 Oly Waste
Pet r ol eum products and bitum nous materi al s.
1.2.9 G ass | Ozone Depl eting Substance (ODS)

Class | ODS is defined in Section 602(a) of The Cdean Air Act and includes
the foll owi ng chem cal s:

chl or of | uor ocar bon-11 (CFC-11) chl or of I uor ocar bon- 213 (CFC 213)
chl or of | uor ocar bon-12 (CFC-12) chl or of I uor ocar bon-214 (CFC 214)
chl or of | uor ocar bon-13 ( CFC- 13) chl or of I uor ocar bon- 215 ( CFC 215)
chl or of  uor ocar bon-111 (CFC 111) chl or of I uor ocar bon-216 (CFC 216)
chl or of  uor ocar bon-112 (CFC 112) chl or of I uor ocar bon-217 (CFC 217)
chl or of I uor ocar bon-113 (CFC 113) hal on-1211

chl or of I uor ocar bon-114 (CFC 114) hal on- 1301

chl or of I uor ocar bon- 115 ( CFC 115) hal on- 2402

chl or of I uor ocar bon-211 (CFC 211) carbon tetrachl oride

chl or of I uor ocar bon-212 (CFC 212) met hyl chl or of or m

1.3 SUBM TTALS

Submit the followi ng in accordance with Section 01330, "Subnitta
Procedures.”

1.3.1 SD-08 Statenents
a. Environnmental protection plan G

1.3.2 SD-12 Field Test Reports
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a. Laboratory analysis
1.3.2.1 Laboratory Anal ysis

Submit a copy of a laboratory analysis of solid waste and debris with the
potential of becoming classified as a hazardous waste (i.e., abrasive/sand
bl asting debris, etc.). Wiste streamdetermnations are required at the
poi nt of generation and nmust sufficiently docunent whether the waste will
be a solid waste, hazardous waste, or Resource Conservation and Recovery
Act (RCRA) exenpt waste. Determ nations nmust use EPA approved nethods and
provide witten rational for whether the waste is classified as hazardous
or non-hazardous. The Contractor shall bear the cost of the waste stream
determ nations, and the Contracting Oficer reserves the right to request
wast e stream determ nati ons on questi onabl e waste streans.

1.3.3 SD- 18 Records
Some of the records |isted below are also required as part of other
submttals. For the "Records" submittal, maintain on-site a separate
three-ring Environnmental Records binder and submit at the conpletion of the
project. Make separate parts to the binder corresponding to each of the
applicable subitens |isted bel ow
a. Preconstruction survey
b. Solid waste disposal permt
c. Waste determ nation docunentation
d. Disposal docunentation for hazardous and regul ated waste
e. Contractor 40 CFR enpl oyee training records
f. Regulatory notification
g. Solid waste disposal report
1.3.3.1 Preconstructi on Survey
Perform a preconstruction survey of the project site with the Contracting
O ficer, and take photographs showi ng exi sting environnmental conditions in
and adjacent to the site. Submt a report for the record.
1.3.3.2 Solid Waste Disposal Permt
Submit one copy of a State and | ocal permt or |license showi ng such
agenci es' approval of the disposal plan before transporting wastes off
CGover nment property.
1.3.3.3 Waste Determ nati on Docunentation
The Contractor shall conplete a Waste Determi nation form (provided at the
pre-construction conference) for all contractor derived wastes to be
generated. The waste determ nation nust be based upon either a constituent
listing fromthe manufacturer used in conjunction with consideration of the
process by which the waste was generated, EPA approved anal ytical data, or
| aboratory analysis (Material Safety Data Sheets (MSDS) by thensel ves are

not adequate). All support docunmentation nmust be attached to the Waste
Determ nation form As a minimum a Waste Determination form nust be
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provided for the follow ng wastes (this listing is not all inclusive): oi
and | atex based painting and caul ki ng products, solvents, adhesives,
aerosol s, petrol eum products, and all containers of the original materials.

1.3.3.4 Di sposal Docunentation for Hazardous and Regul ated Waste

Submit a copy of the applicable EPA and State permt(s), manifest(s), or
license(s) for transportation, treatnent, storage, and di sposal of
hazardous and regul ated waste by pernmitted facilities.

1.3.3.5 Contractor 40 CFR Enpl oyee Trai ni ng Records

Prepare and mai ntain enpl oyee training records throughout the termof the
contract neeting applicable 40 CFR requirenments. Submit these training
records to the Contracting Oficer at the conclusion of the project, unless
ot herw se directed

1.3.3.6 Regul atory Notification

The Contractor is responsible for all regulatory notification requirenents
in accordance with Federal, State and local regulations. The Contractor
shall forward copies to the Contracting O ficer prior to comencenent of
work activities. Typically, regulatory notifications rmust be provided for
the following (this listing is not all inclusive): denolition, renovation
NPDES defined site work, renediation of controll ed substances (asbestos,
hazardous waste, |ead paint).

1.3.3.7 Solid Waste Disposal Report

Monthly the Contractor shall submt a solid waste disposal report to the
Contracting O ficer. For each waste, the report shall state the
classification (using the definitions provided in this section), anount,

| ocation, and name of the business receiving the solid waste. The
Contractor shall include copies of the waste handling facilities' weight
tickets, receipts, bills of sale, and other sales docunentation. In |lieu of
sal es docunentation, the Contractor may submit a statement indicating the
di sposal location for the solid waste which is signed by an officer of the
Contractor firmauthorized to legally obligate or bind the firm The sales
docunent ation or Contractor certification shall include the receiver's tax
identification nunmber and busi ness, EPA or State registration nunber, al ong
with the receiver's delivery and busi ness addresses and tel ephone nunbers.
For each solid waste retained by the Contractor for his own use, the
Contractor shall submt on the solid waste di sposal report the information
previously described in this paragraph. Prices paid or received shall not
be reported to the Contracting O ficer unless required by other provisions
or specifications of this Contract or public |aw.

1.4 CLASS | ODS PROH BI TI ON

Class | ODS as defined and identified herein shall not be used in the
performance of this contract, nor be provided as part of the equipment.
This prohibition shall be considered to prevail over any other provision
specification, drawi ng, or referenced docunents.

1.5 ENVI RONMVENTAL PROTECTI ON REQUI REMENTS
Provide and maintain, during the life of the contract, environnental

protection as defined. Plan for and provide environnental protective
measures to control pollution that devel ops during normal construction
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practice. Plan for and provide environnental protective neasures required
to correct conditions that devel op during the construction of permanent or
tenmporary environnental features associated with the project. Conply with
Federal, State, and |ocal regulations pertaining to the environment,

i ncluding water, air, solid waste, hazardous waste and substances, oily
subst ances, and noi se pollution

1.5.1 Li censes and Permits

otain licenses and permts pursuant to the "Permits and Responsibilities”
FAR C ause.

1.5.2 Contractor Liabilities for Environmental Protection

The Contractor is advised that this project and the station are subject to
Federal, State, and |ocal regulatory agency inspections to review
conpliance with environmental |aws and regul ations. The Contractor shal
fully cooperate with any representative fromany Federal, State or |oca
regul atory agency who may visit the job site and shall provide i mediate
notification to the Contracting Oficer, who shall acconpany them on any
subsequent site inspections. The Contractor shall conplete, maintain, and
make available to the Contracting Oficer, station, or regulatory agency
personnel all docunentation relating to environnental conpliance under
applicabl e Federal, State and |ocal |aws and regul ations. The Contractor
shall imediately notify the Contracting Oficer if a Notice of Violation
(NOV) is issued to the Contractor.

The Contractor shall be responsible for all damages to persons or property
resulting fromContractor fault or negligence as well as for the paynent of
any civil fines or penalties which nmay be assessed by any Federal, State or
| ocal regulatory agency as a result of the Contractor's or any
subcontractor's violation of any applicable Federal, State or |oca
environnental |aw or regulation. Should a Notice of Violation (NO),

Noti ce of Nonconpliance (NON), Notice of Deficiency (NOD), or simlar

regul atory agency notice be issued to the Governnment as facility

owner/ operator on account of the actions or inactions of the Contractor or
one of its subcontractors in the performance of work under this contract,
the Contractor shall fully cooperate with the Governnment in defending

agai nst regul atory assessnent of any civil fines or penalties arising out
of such actions or inactions.

1.6 ENVI RONVENTAL MANAGER

The Contractor shall appoint in witing an Environnental Manager for the
project site. The Environnental Mnager shall be directly responsible for
coordi nating contractor conpliance with Federal, State, local, and station
requi renents. The Environnental Mnager shall ensure conpliance with

Hazar dous Waste Program requirenents (including hazardous waste handling,
storage, manifesting, and disposal); inplenment the Environnental Protection
Pl an; ensure that all environmental pernmits are obtained, naintained, and
cl osed out; ensure conpliance with Storm Water Program Managenent

requi renents; ensure conpliance with Hazardous Materials (storage

handl i ng, and reporting) requirenments; and coordi nate any renedi ati on of
regul ated substances (lead, asbestos, PCB transformers). This can be a
collateral position; however the person in this position nust be trained to
adequately acconplish the follow ng duties: ensure waste segregati on and
storage conpatibility requirenents are nmet; inspect and nmanage Satellite
Accumul ati on areas; ensure only authorized personnel add wastes to

contai ners; ensure all Contractor personnel are trained in 40 CFR
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requi renents in accordance with their position requirenents; coordi nate
renoval of waste containers; and maintain the Environmental Records binder
and required docunentation, including environnmental permits conpliance and
cl ose-out.
11.7 ENVI RONMVENTAL PROTECTI ON PLAN
Five days after the award of contract, the Contractor shall neet with the
Contracting O ficer to discuss the proposed Environnental Protection Plan
and devel op a nutual understanding relative to the details of environnenta
protection, including nmeasures for protecting natural resources, required
reports, and other nmeasures to be taken. The Environnmental Protection Plan
shall be submitted in the following format and shall, at a mninum address
the following elenments (also refer to paragraph entitled "Protection of
Nat ural Resources" in this section):
a. Description of the Environnental Protection Plan
(1) GCeneral overview and purpose
(2) GCeneral site information
(3) Aletter signed by an officer of the firm appointing the
Envi ronnental Manager and stating that he/she is responsible for
managi ng and i npl enenting the Environmental Program as descri bed
in this contract. Include in this letter the Environnmenta
Manager's authority to direct the renoval and repl acenent of
non- conf or m ng wor k.
b. Protection of Natural Resources
(1) Land resources
(2) Replacenent of damaged | andscape features
(3) Tenporary construction
(4) Fish and wildlife resources
c. Protection of Historical and Archaeol ogi cal Resources
(1) QObjectives
(2) Methods
d. Prevention of Releases to the Environnent
(1) Procedures to prevent rel eases to the environment
(2) Notifications in the event of a release to the environment

e. Protection of the Environnment from Waste Derived from Contractor
Qper ati ons

(1) Control and disposal of solid and sanitary waste

(2) Control and disposal of hazardous waste (Hazardous Waste
Managenent Secti on)
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1

This itemshall consist of the managenent procedures for al
hazardous waste to be generated. The elenents of those procedures
shall coincide with the Activity Hazardous Waste Managenent Pl an
A copy of the Activity Hazardous Waste Managenent Plan will be
provided by the Contracting Officer. As a mninmm include the
fol | owi ng:

(a) Procedures to be enployed to ensure a witten waste
determ nation is nade for appropriate wastes which are to be
gener at ed;

(b) Sanpling/anal ysis plan

(c) Methods of hazardous waste accunul ation/storage (i.e., in
tanks and/or containers);

(d) Management procedures for storage, |abeling, transportation,
and di sposal of waste (treatnent of waste is not allowed unl ess
specifically noted);

(e) Management procedures and regul atory docunentation ensuring
di sposal of hazardous waste conplies with Land D sposa
Restrictions (40 CFR 268);

(f) Managenment procedures for recyclable hazardous materials such
as |l ead-acid batteries, used oil, and the |ike;

(g) Used oil managenent procedures in accordance with 40 CFR 279
(h) Pollution prevention\hazardous waste m nim zati on procedures;

(i) Plans for the disposal of hazardous waste by permitted
facilities;

(j) Procedures to be enployed to ensure all required enpl oyee
training records are maintained.
7.1 Envi ronnental Protection Plan Review

Fourteen days after the environnental protection neeting, submit the
proposed Environmental Protection Plan for further discussion, review, and
approval . Comencenent of work shall not begin until the environnenta
protection plan has been approved.

.8 UNFORESEEN HAZARDOUS OR REGULATED MATERI AL

Al'l known hazardous or regulated materials are indicated in the contract
docunments. If material that is not indicated in the contract docunents is
encountered that nay be dangerous to human heal th upon di sturbance during
constructi on operations, stop that portion of work and notify the
Contracting Oficer imediately. Intent is to identify materials such as
PCB, |ead paint, nmercury, petroleum products, and friable and nonfriable
asbestos. Wthin 14 cal endar days the CGovernment will determne if the
material is hazardous. |If the material is not hazardous or poses no
danger, the Government will direct the Contractor to proceed without
change. |If the material is hazardous and handling of the material is
necessary to acconplish the work, the Governnent will issue a nodification
pursuant to "FAR 52.243-4, Changes" and "FAR 52.236-2, Differing Site
Condi tions. "
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PART 2 PRODUCTS
Not used.
PART 3 EXECUTI ON
3.1 PROTECTI ON OF NATURAL RESOURCES

Preserve the natural resources within the project boundaries and outside
the limts of permanent work. Restore to an equival ent or inproved
condi tion upon conpletion of work. Confine construction activities to
within the [imts of the work indicated or specified. Conformto the
nati onal permtting requirenments of the Cean Water Act.

3.1.1 Land Resources

Except in areas to be cleared, do not renove, cut, deface, injure, or
destroy trees or shrubs without the Contracting Oficer's permssion. Do
not fasten or attach ropes, cables, or guys to existing nearby trees for
anchor ages unl ess authorized by the Contracting Officer. Where such use of
attached ropes, cables, or guys is authorized, the Contractor shall be
responsi bl e for any resultant damage.

3.1.2 Wat er Resources
3.1.2.1 O ly and Hazardous Substances

Prevent oily or other hazardous substances fromentering the ground,

drai nage areas, or |local bodies of water. For oil, fuel oil, or other
hazar dous substance spills, verbally notify the Contracting Oficer

i mediately. Surround all tenporary fuel oil or petrol eum storage tanks
with a tenporary earth berm of sufficient size and strength to contain the
contents of the tanks in the event of |eakage or spillage.

13.1.3 Fish and WIldlife Resources

Do not disturb fish and wildlife. Do not alter water flows or otherw se
significantly disturb the native habitat adjacent to the project and
critical to the survival of fish and wildlife, except as indicated or
speci fi ed.

3.2 H STORI CAL AND ARCHAEOLOG CAL RESOURCES

Carefully protect in-place and report imediately to the Contracting

O ficer historical and archaeol ogical itens or human skel etal renains

di scovered in the course of work. Stop work in the i mediate area of the
di scovery until directed by the Contracting Oficer to resune work. The
Government retains ownership and control over historical and archaeol ogi cal
resour ces.

3.3 CONTROL AND DI SPOSAL OF SOLI D WASTES

Pick up solid wastes, and place in covered containers which are regularly
enptied. Do not prepare or cook food on the project site. Prevent
contam nation of the site or other areas when handling and di sposi ng of
wastes. At project conpletion, |eave the areas clean. Recycling is
encour aged and can be coordinated with the Contracting O ficer and the
activity recycling coordinator. Renove all solid waste (including
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non- hazar dous debris) from Governnent property and di spose off-site at an
approved landfill. Solid waste disposal off-site nmust conply wi th nost
stringent local, State, and Federal requirenents including 40 CFR 241, 40
CFR 243, and 40 CFR 258.

3.4 CONTRCL AND DI SPOSAL OF HAZARDQUS WASTES
3.4.1 Hazar dous \Wast e/ Debri s Managenent

The Contractor shall identify all construction activities which wll

gener ate hazardous waste/debris. The Contractor must provide a docunented
waste determ nation for all resultant waste streans. Hazardous
wast e/ debris shall be identified, |abeled, handl ed, stored, and di sposed of
in accordance with all Federal, State, and local regulations including 40
CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264, 40 CFR 265, 40 CFR 266, and 40
CFR 268. Hazardous waste shall also be managed in accordance with the
approved Hazardous Waste Managenment Section of the Environmental Protection
Plan. Store hazardous wastes in approved containers in accordance with 49
CFR 173. Hazardous waste generated within the confines of Government
facilities shall be identified as being generated by the Government. Prior
to renmoval of any hazardous waste from Governnent property, all hazardous
wast e mani fests nust be signed by activity personnel fromthe Station
Environnental O fice. No hazardous waste shall be brought onto Governnent
property. Provide to the Contracting Oficer a copy of waste determ nation
docunentation for any solid waste streans that have any potential to be
hazardous waste or contain any chenical constituents listed in 40 CFR

372- SUBPART D. For hazardous wastes spills, verbally notify the
Contracting O ficer imediately.

3.4.1.1 Regul ated Waste Storage/ Satellite Accurmul ation/ 90 Day Storage Areas

If the work requires the tenporary storage/collection of regul ated or
hazardous wastes, the Contractor may request the establishment of a
Regul ated Waste Storage Area, a Satellite Accumul ation Area, or a 90 Day
Storage Area at the point of generation. The Contractor nust submt a
request in witing to the Contracting O ficer providing the foll ow ng

i nformation:

Cont ract Nunber Cont r act or

Haz/ Wast e or

Regul at ed Waste PQCC Phone Nunber
Type of Waste Source of Waste
Ener gency PCC Phone Nunber

Location of the Site:
(Attach Site Plan to the Request)

Attach a waste determination form Allow ten working days for processing
this request.

3.4.2 Pol | ution Preventi on/ Hazardous Waste M nim zation
The Contractor shall actively pursue mnimzing the use of hazardous
material s and the generati on of hazardous waste while on-base. The

Hazar dous Wast e Managenent Section of the Environnental Protection Plan
shall include the Contractor's procedures for pollution prevention/
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hazardous waste mnimzation. For preparing this part of the plan, the
Contractor may consult the activity Environnental O fice for suggestions
and to obtain a copy of the installation's pollution prevention/hazardous
waste mnimzation plan for reference material. |If no witten plan exists,
the Contractor may obtain information by contacting the Contracting
Oficer. The Contractor shall describe the types of the hazardous
materials expected to be used in the construction when requesting

i nformation.

3.4.3 Hazar dous Material Control

The Contractor shall include hazardous material control procedures in the
Safety Plan. The procedures shall address and ensure the proper handling of
hazardous materials, including the appropriate transportati on requirenents.
The Contractor shall submt a MSDS and estimated quantities to be used for
each hazardous material to the Contracting Oficer prior to bringing the
materi al on base. Typical materials requiring MSDS and quantity reporting

i nclude, but are not limted to, oil and | atex based painting and caul ki ng
products, solvents, adhesives, aerosol, and petrol eum products. At the end
of the project, the Contractor shall provide the Contracting Oficer with

t he maxi mum quantity of each material that was present at the site at any
one tinme, the dates the material was present, the anount of each materi al
that was used during the project, and how the material was used. The
Contractor shall also ensure that hazardous materials are utilized in a
manner that will mnimze the anobunt of hazardous waste that is generated.
The Contractor shall ensure that all containers of hazardous materials have
NFPA | abel s or their equivalent. Copies of the MSDS for hazardous materials
shall be kept on site at all times and provided to the Contracting Oficer
at the end of the project. The Contractor shall certify that all hazardous
materials renoved fromthe site are hazardous materials and do not neet the
definition of hazardous waste per 40 CFR 261.

3.4.4 Pet r ol eum Product s

Conduct the fueling and lubricating of equi prent and notor vehicles in a
manner that protects against spills and evaporation. All used oi

generated on site shall be managed in accordance with 40 CFR 279. The
Contractor shall determine if any used oil generated while on-site exhibits
a characteristic of hazardous waste. In addition, used oil containing 1000
parts per mllion of solvents will be considered a hazardous waste and

di sposed of at Contractor's expense. Used oil mxed with a hazardous waste
wi Il also be considered a hazardous waste. All hazardous waste will be
managed i n accordance with the paragraph entitled Hazardous Waste/Debris
Managenent of this section and shall be managed in accordance with the
approved Environnmental Protection Plan

3.4.5 Spills of Ol and Hazardous Materials

Take precautions to prevent spills of oil and hazardous material. 1In the
event of a spill, imediately notify the Contracting Oficer. Spil
response shall be in accordance with 40 CFR 300 and applicable State
regul ati ons.

3.5 DUST CONTROL

Keep dust down at all tinmes, including during nonworking periods. Sprinkle
or treat, with dust suppressants, the soil at the site, haul roads, and

ot her areas disturbed by operations. Dry power broomng will not be
permtted. Instead, use vacuum ng, wet nopping, wet sweeping, or wet power
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brooming. Air blowing will be permitted only for cleaning nonparticul ate
debris such as steel reinforcing bars. Only wet cutting will be permtted
for cutting concrete bl ocks, concrete, and bitum nous concrete. Do not
unnecessarily shake bags of cenent, concrete nortar, or plaster.

3.6 NJASE
Make t he maxi num use of | ow noi se emi ssion products, as certified by the
EPA. Blasting or use of explosives will not be permtted without witten
perm ssion fromthe Contracting Oficer, and then only during the
designated times.

-- BEnd of Section --
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SECTI ON 01580

PROQIECT | DENTI FI CATI ON
06/ 97

PART 1 GENERAL
1.1 PROIECT SI GN

Wthin 15 days after the commencenent of work, provide one project
identification sign at the |location designated. Construct the sign in
accordance with project sign detail attached at the end of this section
Mai ntain sign throughout the Iife of the project. Upon conpletion of the
project, renove the sign fromthe site.

1.2 Project ldentification Signboard (Navy)

A project identification signboard shall be provided in accordance with
attached Plate 1. The signboard shall be provided at a conspi cuous

| ocation on the job site where directed by the Contracting O ficer
Construct signboard in accordance with project identification signboard
Plates 3 and 4.

a. The field of the sign shall consist of a 1200 by 2400 mm sheet of
grade B-B nmedium density overlaid exterior plywod.

b. Lunber shall be B or Better Southern pine, pressure-preservative
treated with pentachl orophenol. Nails shall be al um num or
gal vani zed st eel

c. The entire signboard and supports shall be given one coat of
exterior alkyd primer and two coats of exterior al kyd enamel
paint. The lettering and sign work shall be performed by a
skilled sign painter using paint known in the trade as bulletin
colors. The colors, lettering sizes, and lettering styles shal
be as indicated. Were preservative-treated |lunber is required,
utilize only cured pressure-treated wood whi ch has had the
chemical s | eached fromthe surface of the wood prior to painting.

d. The high gloss acrylic gold enanel paint used as background for
the Departnment of the Navy - Atlantic Division, Naval Facilities
Engi neeri ng Command applied sticker shall be spray applied
autonotive quality paint. The 450 nm di aneter applied sticker
shall be a silkscreened image in the design indicated, painted on
a2 mllineter transparent polyester film The weather resistant,
self adhering filmshall be rated for a m nimumof 2 year exterior
vertical exposure and be nounted to sign with pressure sensitive,
per manent acrylic adhesive. Shop cut sticker to round shape and
provi de pull-off backing sheet on adhesive side of design sticker
for shipping. Provide applied design sticker in accordance with
attached detail .

e. Sign paint colors (nunbers listed below for color identification
onl y)

(1) Blue = Benjamn More Paints No. 826.

(2) Wiite = Benjanm n Mbore Paints No. 873.
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(3) Gold = Dupont No. B8014, Metallic gold.
PART 2 PRODUCTS
Not used.
PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 01770

CLOSEQUT PROCEDURES
03/ 97

PART 1 GENERAL
1.1 SUBM TTALS

Submit the following in accordance with Section entitled "Submttal
Procedures.”

1.1.1 SD- 18, Records
a. As-built drawings G
b. Record of materials G
c. Equipnent/product warranty tag G
1.1.2 SD-19, (Operation and M ntenance Manual s
a. Equipnent/product warranty |ist

Subnmit Data Package 1 in accordance with Section 01781, "QOperation and
Mai nt enance Data. "

1.2 PRQIECT RECORD DOCUMENTS
1.2.1 As-Bui It Draw ngs

"FAC 5252. 236- 9310, Record Drawings.” 1In addition to the requirenments of
FAC 5252. 236- 9310, the Contractor shall survey the horizontal and verti cal
location of all utilities to within 30 nm relative to the station datum
Al pipe utilities shall be surveyed at each fitting and every 10 m of run
length. Electrical and conmuni cati on ductbank, direct buried conduit, and
direct buried conductor shall be surveyed every 10 m and at each change of
direction. Locations and el evations shall be recorded on the Record

Drawi ngs. Submit drawings with QC certification.

1.2.2 As-Built Record of Materials
Furnish a record of nateri al s.

VWere several manufacturers' brands, types, or classes of the itemlisted
have been used in the project, designate specific areas where each item was
used. Designations shall be keyed to the areas and spaces depicted on the
contract drawing. Furnish the record of materials used in the foll ow ng
format:

MATERI ALS SPECI FI CATION  MANUFACTURER  MATERI ALS USED  WHERE
DESI GNATI ON ( MANUFACTURER S USED
DESI GNATI ON)

1.3 EQUI PMENT/ PRODUCT WARRANTI ES

SECTION 01770 Page 1



Pl ER 2 REPLACEMENT 05977041

1

3.1 Equi pnent / Product Warranty Li st

Furnish to the Contracting Oficer a bound and i ndexed not ebook contai ni ng
witten warranties for equi pment/products furni shed under the contract, and
prepare a conplete listing of such equi prment/products. The

equi prrent / products list shall state the specification section applicable to
t he equi pnent/product, duration of the warranty therefor, start date of the
warranty, ending date of the warranty, and the point of contact for
fulfillment of the warranty. The warranty period shall begin on the sane
date as project acceptance and shall continue for the full product warranty
period. Execute the full list and deliver to the Contracting O ficer prior
to final acceptance of the facility.

.3.2 Equi prent Warranty Tags and Guarantor's Local Representative

Furnish with each warranty the nane, address, and tel ephone nunber of the
guarantor's representative nearest to the |location where the equi pnent and
appliances are installed. The guarantor's representative, upon request of
the station representative, shall honor the warranty during the warranty
peri od, and shall provide the services prescribed by the terns of the
warranty. At the time of installation, tag each item of warranted

equi pmrent with a durable, oil- and water-resistant tag approved by the
Contracting Officer. Attach tag with copper wire and spray with a clear
silicone waterproof coating. Leave the date of acceptance and QC s
signature blank until project is accepted for beneficial occupancy. Tag
shall show the follow ng i nformation

EQUI PMENT/ PRODUCT WARRANTY TAG

Type of Equi prent/ Product

Warranty Period From To
Contract No.
I nspector's Signature Dat e Accept ed

Constructi on Contractor:
Narme:

Addr ess:
Tel ephone:

Warranty Contact:
Nane:

Addr ess:
Tel ephone:

STATI ON PERSONNEL TO PERFORM ONLY CPERATI ONAL MAI NTENANCE

1.4 CLEANUP

Leave prem ses "broomclean.” C ean equipnment and fixtures to a sanitary
condition. Clean filters of operating equipnent. Cean debris from

drai nage systens. Sweep paved areas and rake cl ean | andscaped areas.
Renove waste and surplus materials, rubbish and construction facilities
fromthe site.

PART 2 PRODUCTS

Not used.
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PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 01781

OPERATI ON AND MAI NTENANCE DATA
09/ 96

PART 1 GENERAL

1.

1.

1 SUBM SSI ON OF OPERATI ON AND NMAI NTENANCE DATA

Submit Operation and Mai ntenance (O&\) Data/ Manual s which are specifically
applicable to this contract and a conplete and conci se depiction of the
provi ded equi prrent or product. Oganize and present information in
sufficient detail to clearly explain O&M requirenents at the system

equi prent, conponent, and subassenbly | evel. Include an index precedi ng
each submttal. Submt in accordance with this section and section titled
"Subm ttal Procedures.”

1.1 Quantity

Submit three sets of the supplier/manufacturers’ Q&M information specified
herein for the conponents, assenblies, subassenblies, attachnents, and
accessories. The itens for which O&M Data/ Manual s are required are listed
in the technical sections which specifies those particular itens.

1.2 Package Quality

Docurments nust be fully legible. Poor quality copies and material with
hol e punches obliterating the text or drawings will not be accepted.

.1.3 Package Cont ent

Dat a package content shall be as shown in the paragraph titled "Schedul e of
Qperation and Mai ntenance Data Packages." For each product, system or
conponent piece of equi pment requiring subm ssion of O%M Data, submit the
Dat a Package specified in the individual technical section.

1.4 Del i very

Submit O&M Data Manuals to the Contracting Oficer for review and
acceptance; submt data specified for a given itemw thin 30 cal endar days
after the itemis delivered to the contract site.

a. In the event the Contractor fails to deliver O&M Dat a/ Manual s
within the tine limts set forth above, the Contracting Oficer
may withhold from progress paynents 50 percent of the price of the
itemw th which such O&M Dat a/ Manual s are associ at ed.

.1.5 Changes to Submittals

Manuf act urer - ori gi nated changes or revisions to submitted data shall be
furni shed by the Contractor if a conponent of an itemis so affected
subsequent to acceptance of the O%M Data. Changes, additions, or revisions
required by the Contracting Oficer for final acceptance of submtted data,
shall be submitted by the Contractor within 30 cal endar days of the
notification of this change requirenent.

2 TYPES OF | NFORMATI ON REQUI RED | N CG&M DATA PACKAGES
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1.2.1 Qperating Instructions

I ncl ude specific instructions, procedures, and illustrations for the
foll owi ng phases of operation

1.2.1.1 Saf ety Precautions

Li st personnel hazards and equi prent or product safety precautions for al
operating conditions.

1.2.1.2 Qperator Prestart
I ncl ude procedures required to set up and prepare each systemfor use.
1.2.1.3 Startup, Shutdown, and Post shut down Procedures

Provide narrative description for each operating procedure including
control sequence for each.

1.2.1.4 Nor mal Operati ons
Provi de narrative description of normal operating procedures. Include
control diagrans with data to explain operation and control of systens and
speci fic equi pnent.

1.2.1.5 Emer gency Operati ons
I ncl ude emergency procedures for equi prent mal functions to permt a short
peri od of continued operation or to shut down the equi prment to prevent
further damage to systenms and equi pnent. |nclude energency shutdown
instructions for fire, explosion, spills, or other foreseeable
contingencies. Provide gui dance on energency operations of all utility
systens including valve |ocations and portions of systens controlled.

1.2.1.6 Qperator Service Requirenments

I nclude instructions for services to be performed by the operator such as
| ubrication, adjustment, inspection, and gage readi ng recording.

1.2.1.7 Envi ronnental Conditions
Include a list of environmental conditions (tenperature, humdity, and
ot her relevant data) which are best suited for each product or piece of
equi prent and descri be conditions under which equi pnent should not be
allowed to run.

1.2.2 Preventi ve Mi ntenance

Include the following information for preventive and schedul ed mai nt enance
to mnimze corrective mai ntenance and repair.

1.2.2.1 Lubricati on Data

Include lubrication data, other than instructions for lubrication in
accordance with paragraph titled "Qperator Service Requirenments":

a. A table showing recommended |ubricants for specific tenperature
ranges and applications;
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b. Charts with a schematic di agram of the equi pment showi ng
[ ubrication points, recommended types and grades of |ubricants,
and capacities; and

c. A lubrication schedule showi ng service interval frequency.
1.2.2.2 Preventi ve Maintenance Pl an and Schedul e

I ncl ude manufacturer's schedule for routine preventive nmai ntenance,

i nspections, tests and adjustnments required to ensure proper and econom ca
operation and to mnimze corrective mai ntenance and repair. Provide
manuf acturer's projection of preventive nai ntenance work-hours on a daily,
weekly, nonthly, and annual basis including craft requirenents by type of
craft. For periodic calibrations, provide manufacturer's specified
frequency and procedures for each separate operation.

1.2.3 Corrective Mintenance (Repair)

I ncl ude manufacturer's recomrendati ons on procedures and instructions for
correcting problens and maki ng repairs.

1.2.3.1 Tr oubl eshooti ng Gui des and Di agnostic Techni ques

I ncl ude step-by-step procedures to pronptly isolate the cause of typica
mal functi ons. Describe clearly why the checkout is performed and what
conditions are to be sought. Identify tests or inspections and test

equi prent required to determ ne whether parts and equi pmrent may be reused
or require repl acemnent.

1.2.3.2 Wring Diagrans and Control Diagrans

Wring diagrans and control diagrans shall be point-to-point draw ngs of
wiring and control circuits including factory-field interfaces. Provide a
conpl ete and accurate depiction of the actual job specific wring and
control work. On diagranms, nunber electrical and electronic wring and
pneumatic control tubing and the term nals for each type, identically to
actual installation nunbering.

1.2.3.3 Mai nt enance and Repair Procedures

Include instructions and list tools required to restore product or
equi prent to proper condition or operating standards.

1.2.3.4 Renoval and Repl acenent |nstructions

I ncl ude step-by-step procedures and list required tools and supplies for
renoval , replacenment, disassenbly, and assenbly of conponents, assenblies,
subassenbl i es, accessories, and attachnents. Provide tolerances,

di mensi ons, settings and adjustments required. |Instructions shall include
a conbi nation of text and illustrations.

1.2.3.5 Spare Parts and Supply Lists

Include lists of spare parts and supplies required for naintenance and
repair to ensure continued service or operation w thout unreasonable
del ays. Special consideration is required for facilities at renote

| ocations. List spare parts and supplies that have a long lead tinme to
obt ai n.
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1

1

2.4 Corrective Mii ntenance Wr k- Hours

I ncl ude manufacturer's projection of corrective maintenance work-hours
including craft requirenents by type of craft. Corrective maintenance that
requires participation of the equi pment manufacturer shall be identified
and tabul ated separately.

.2.5 Appendi ces

Provi de information required bel ow and information not specified in the
precedi ng paragraphs but pertinent to the maintenance or operation of the
product or equi prment. Include the foll ow ng:

.2.6 Parts ldentification

Provide identification and coverage for all parts of each conponent,
assenbly, subassenbly, and accessory of the end itens subject to

repl acenent. |nclude special hardware requirenents, such as requirement to
use high-strength bolts and nuts. Ildentify parts by make, nodel, serial
nunber, and source of supply to allow reordering w thout further
identification. Provide clear and legible illustrations, draw ngs, and
expl oded views to enable easy identification of the itenms. Wen
illustrations omt the part nunbers and description, both the illustrations
and separate listing shall show the index, reference, or key nunmber which
will cross-reference the illustrated part to the listed part. Parts shown
in the listings shall be grouped by conponents, assenblies, and
subassenblies. Parts data may cover nore than one nodel or series of

equi prent. conponents, assenblies, subassenblies, attachnents, or
accessories, such as a master parts catalog, in accordance with the

manuf acturer's standard conmercial practice.

.2.6.1 Warranty | nformation

Li st and explain the various warranties and include the servicing and
techni cal precautions prescribed by the manufacturers or contract docunents
to keep warranties in force. Include warranty information for primary
conmponents such as the conpressor of air conditioning system

.2.6.2 Per sonnel Trai ni ng Requirenents

Provi de information avail able fromthe manufacturers to use in training
desi gnated personnel to operate and maintain the equi pnent and systens

properly.

.2.6.3 Testi ng Equi prent and Special Tool Information

I nclude information on test equipnment required to performspecified tests
and on special tools needed for the operation, maintenance, and repair of
conponent s.

.2.6.4 Contractor Infornmation

Provide a list that includes the name, address, and tel ephone nunber of the
Ceneral Contractor and each subcontractor installing the product or

equi prent. I nclude local representatives and service organi zati ons nost
convenient to the project site. Provide the name, address, and tel ephone
nunber of the product or equi pment manufacturers.

3 SCHEDULE OF OPERATI ON AND MAI NTENANCE DATA PACKAGES
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1

1

Furni sh the O%M Dat a Packages specified in individua

t echni cal

05977041

sections.

The required information for each O%M Data Package is as foll ows:

3.

3.

3.

1

2

3

Dat a Package 1

Saf ety precautions

Mai nt enance and repair procedures
VWarranty i nformation

Contractor information

Parts list (for assenbled itens)

Dat a Package 2

Saf ety precautions

Nor mal operati ons

Envi ronnental conditions

Lubrication data

Preventi ve mai ntenance plan and schedul e
Mai nt enance and repair procedures
Renoval and repl acenent instructions
Spare parts and supply Iist

Parts identification

VWarranty information

Contractor information

Dat a Package 3

Saf ety precautions

Nor mal operati ons

Ener gency operations
Envi ronnental conditions
Lubricati on data

Preventi ve mai ntenance plan and schedul e

Tr oubl eshooti ng gui des and di agnosti c techni ques

Wring diagrans and control diagrans

Mai nt enance and repair procedures
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1

1

3.4

3.

5

Renoval and repl acenent instructions

Spare parts and supply Iist

Parts identification

VWarranty i nformation

Testing equi pent and special tool information

Contractor information

Dat a Package 4

Saf ety precautions

Qperator prestart

Startup, shutdown, and postshutdown procedures
Nor mal operati ons

Ener gency operations

Qperator service requirenments

Envi ronnental conditions

Lubrication data

Preventi ve mai ntenance plan and schedul e

Tr oubl eshooti ng gui des and di agnosti c techni ques
Wring diagrans and control diagrans

Mai nt enance and repair procedures

Renoval and repl acenent instructions

Spare parts and supply list

Corrective mai ntenance man- hours

Parts identification

VWarranty information

Per sonnel training requirenents

Testing equi pent and special tool information

Contractor information

Dat a Package 5

Saf ety precautions
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b. Operator prestart
c. Start-up, shutdown, and post shutdown procedures
d. Normal operations
e. Environnental conditions
f. Preventive maintenance plan and schedul e
g. Troubl eshooting guides and di agnostic techni ques
h. Wring and control diagrans
i. Maintenance and repair procedures
j. Spare parts and supply list
k. Testing equipnments and special tools
. Warranty information
m Contractor information
PART 2 PRODUCTS
Not used.
PART 3 EXECUTI ON
Not used.

End of Section --
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SECTI ON 02001

DI VI SION 02 SUBM TTAL REDUCTI ON PROCEDURES
06/ 98

PART 1 GENERAL

1.

1.

1 SUBM TTALS
1.1 SUBM TTAL REDUCTI ON

Specification sections listed in this section have manufacturers' products
that may be selected for submttal reduction. |If listed manufacturer's
products are sel ected, the Governnent will waive the submittal requirenents
specified in the applicable specification sections, except for SD 06
Instructions, SD-19 Operation and M ntenance Manual s, and ot her noted
exceptions. These other noted exceptions will be indicated with the
section title and the manufacturer's product in Part 2 of this

speci fication section

.1.2 Unused Subm ttal Reduction

The contractor may use other non-listed products. If the contractor chooses
to use a product which conplies with the requirenents of the specification
but is not listed for submittal reduction, the contractor shall provide al
submittals required in the specification section in accordance with Section
01330, "Submittal Procedures".

.2 SUBM TTAL REDUCTI ON REQUI REMENT

Submittals for each specification section in Division 02, which |ist

manuf acturer's name and nodel nunbers in this section may be reduced by
providing a letter stating which one of the |isted manufacturers will be
utilized on the project. To acconplish this, provide an original letter on
official stationary with a signature by a principal of the conpany,
referencing this project by name, contract nunber, specification nunber,
specification section, manufacturer's nane and nodel nunber. The letter
must have the QC Manager stanp of approval .

.3 PRECEDENCE

The use of this specification section allows alterations to the normal

subm ttal procedures, however, these nodifications do not elimnate other
unaffected requirenents of Section 01330, "Submittal Procedures".

Submittal procedures of this specification section take precedence over the
procedures noted in Section 01330, "Submittal Procedures”. Procedures
specified in Section 01330 which are not affected by this specification
section remain in effect.

PART 2 PRODUCTS

2.

2.

1 SECTI ON 02510, "WATER DI STRI BUTI ON'

1.1 Gate Val ves (100mm and | arger)
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2.1.1.1 Manuf acturers' I nformation

The foll owi ng manufacturers' nanmes and nodel nunbers conply with the
proj ect specifications requirenents.

Manuf acturer's Nane Manuf acturer's Mbdel No.
a. Anerican AVK Co. Series 25
5519 E. Hedges Resilient seated gate val ve

Fresno, CA 93727
Phone (209) 251-8862

b. Mieller Co. Series A2360 (buried piping)
500 West El dorado Street Series R2361 (above ground)
P.O Box 671 Resilient seated gate val ve

Decatur, |L 62525
Phone (217) 423- 4471

c. O ow Valve Co. F6000 Series
902 S. Second Street Resilient Wdge Gate Val ve
Gskal oosa, |10 52577
Phone (515) 673-8611
2.1.2 Backfl ow Preventers (200mm and smal | er)
2.1.2.1 Manuf acturers' Information

The foll owi ng manufacturers' nanmes and nodel nunbers conply with the
proj ect specifications requirenents.

Manuf acturer's Nane Manuf acturer's Mbdel No.
a. CMB Industries Mbdel 860 FEBCO Reduced Pressure
P. OO Box 8070 Backf | ow Preventer

Fresno, CA 93747
Phone (559) 252-0791

b. CLA-VAL Co. RPSL
P. OO Box 1325 Reduce Pressure Backfl ow Preventer
Newport Beach, VA 92659
Phone (714)722-4800

c. Watts Regul ator Co. Series 909
815 Chestnut Street Reduce Pressure Backfl ow Preventer
Nort h Andover, NMA 01845
Phone (978)688-1811

2.1.3 Freeze Protection Val ve

2.1.3.1 Manuf acturers' I nformation

The foll owi ng manufacturers' nanmes and nodel nunmbers conply with the
proj ect specifications requirenents.

Manuf acturer's Nane Manuf acturer's Mbdel No.
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a. (Qgontz Corporation Type F Freeze Protection Val ve
2835 Terwood Road
WIllow Gove, PA 19090
Phone (800) 523-2478

b. Therm QOrega- Tech, Inc. | & FP-T Freeze Protection Valve
207 Wtner Road
Hor sham PA 19044
Phone (800) 288-4878

2.1. 4 Wat er Meter

2.1.4.1 Manuf acturers' I nformation

The foll owi ng manufacturers' nanmes and nodel nunbers conmply with the
project specifications requirenents.

Manuf acturer's Nane Manuf acturer's Mbdel No.
a. Sensus Technol ogies, Inc Model W 2000DR
P. O Box 487 Tur bo- Met er

450 N. Gallatin Ave
Uni ontown, PA 15401
Phone (800) 638-3748

b. Badger Meter, Inc Recordal | Turbo Meter
P. O Box 23099
4545 W Brown Deer Road
M | waukee, W 53223
Phone (800) 876-3837

c. Master Meter, Inc. MMI Col d Water Tur bi ne Meter
1001 McKesson Drive
Longvi ew, TX 75604
Phone (800) 765-6518

2.1.5 Fire Hydrant (Dry-Barrel)

2.1.5.1 Manuf acturers' I nformation

The foll owi ng manufacturers' nanmes and nodel nunbers conply with the
project specifications requirenents.

Manuf acturer's Nane Manuf acturer's Mbdel No.

a. American AVK Co. Model 2780 Fire Hydrant,
5519 E. Hedges 4-1/2 inch punper connection
Fresno, CA 93727 2 2-1/2 inch hose connection

Phone(209) 251- 8862

b. Mieller Co. Model A-436
500 West El dorado Street Super Centurion 250(tm fire hydrant
P.O Box 671 AWM Type, three way

Decatur, |L 62525
Phone (217) 423- 4471
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c. American Cast Iron Pipe Co. American Flow Control's American
Darling Model B-84-B

2.2  SECTI ON 02530, "SAN TARY SEVEERAGE"
2.2.1 Frames, Covers, and Grating for Manholes for Solid Gircular Covers

2.2.1.1 Manuf acturers' I nfornmation

The foll owi ng manufacturers' nanmes and nodel nunbers conply with the
proj ect specifications requirenents.

Manuf acturer's Nane Manuf acturer's Mbdel No.
a. Neenah Foundry Traffic MH, Model No. 1670
P. O Box 729 Nontraffic MH, Mdel 1792-FL

Neenah, W 54957
Phone (920) 725-7000

2.3  SECTI ON 02630, "STORM DRAI NAGE"
2.3.1 Frames, Covers, and G ating

2.3.1.1 Manuf acturers' I nfornmation

The foll owi ng manufacturers' nanmes and nodel nunbers conply with the
proj ect specifications requirenents.

Manuf acturer's Nane Manuf acturer's Mddel No.

a. Neenah Foundry For Solid Circul ar Covers/ Franes:
P.O Box 729
Neenah, W 54957 Traffic MH, Model No. 1670
Phone (920) 725-7000 Non-traffic MH Model 1792-FL

For Grate G rcul ar Covers/ Franes:

Traffic Catch Basin, Mdel No. 1670
with grate
Non-traffic Catch Basin, Mdel 1792-FG
PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 02220

SI TE DEMOLI TI ON
09/ 97

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI A10. 6 (1990) Denolition Operations
Al R- CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl Cuideline K (1990) Containers for Recovered
Fl uor ocar bon Refrigerants

CCODE OF FEDERAL REGULATI ONS ( CFR)

40 CFR 82 Protecti on of Stratospheric Ozone;
Refri gerant Recycling

49 CFR 173. 301 Shi pnent of Conpressed Gas Cylinders
DEFENSE LOG STI CS AGENCY (DLA)

DLA 4145. 25 St orage and Handling of Conpressed Gases
and Liquids in Cylinders

DEPARTMENT OF DEFENSE ( DOD)
DOD 4000. 25-1-M Requi sitioning and | ssue Procedures
M LI TARY STANDARDS (M L- STD)
M L- STD- 129 (Rev. M Marking for Shipnent and Storage
1.2  CGENERAL REQUI REMENTS
Do not begin denolition until authorization is received fromthe
Contracting O ficer. Renove rubbish and debris fromthe project site; do
not allow accumnul ations inside or outside the buildings. Store materials
t hat cannot be renpved daily in areas specified by the Contracting Oficer
Denol i sh and renopve materials containing asbestos in accordance with
Section 13281, "Engi neering Control of Asbestos Containing Materials."
Section 01575, "Temporary Environnental Controls.™
1.3 DEFINTIONS
1.3.1 Cass | and Cass Il Ozone Depl eting Substance (ODS)

Cass | and Class Il ODS are defined in Section, 602(a) and (b), of The
Clean Air Act.
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1

4 SUBM TTALS

Submit the following in accordance with section entitled "Subnmtta
Procedures.”

4.1 SD-08, Statenents

a. Derolition plan
.4.1.1 Requi red Dat a
Denolition plan shall include procedures for coordination with other work
in progress, a disconnection schedule of utility services and a detailed
description of nethods and equi pnent to be used for each operation and of
t he sequence of operations. |Include statenments affirm ng Contractor
i nspection of the existing roof deck and its suitability to performas a
safe working platformor if inspection reveals a safety hazard to workers,
state provisions for securing the safety of the workers throughout the
performance of the work.
4.2 SD- 18, Records

a. Receipts
.4.2.1 Recei pt s

Submit a shipping receipt or bill of lading for all containers of ozone
depl eti ng substance (ODS) shipped to the Defense Depot, Ri chnond, Virginia.

.5 REGULATORY AND SAFETY REQUI REMENTS

Comply with federal, state, and |local hauling and di sposal regulations.

In addition to the requirenents of the "Contract O auses,” safety

requi renents shall conformwi th ANSI A10.6

.6 DUST AND DEBRI' S CONTROL

Prevent the spread of dust and debris to areas still in operation. Avoid

the creation of a nuisance or hazard in the surrounding area. Do not use
water if it results in hazardous or objectionable conditions such as, but
not limted to, ice, flooding, or pollution. Sweep pavenents as often as
necessary to control the spread of debris.

.7 PROTECTI ON

. 7.1 Traffic Control Signs

VWere pedestrian and driver safety is endangered in the area of renpval
work, use traffic barricades with flashing lights. Notify the Contracting
O ficer prior to beginning such work.

. 7.2 Exi sting Wrk

Protect existing work which is to remain in place. Do not overl oad
pavenents to renain.

.7.3 Facilities
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Protect electrical and nechanical services and utilities. \Were renoval of
existing utilities and pavenent is specified or indicated, provide approved
barri cades, tenporary covering of exposed areas, and tenporary services or
connections for electrical and nmechanical utilities.

1.8 BURNI NG
Burning will not be permtted.
PART 2 PRODUCTS
Not used.
PART 3 EXECUTI ON
3.1 EXI STI NG FACI LI TIES TO BE REMOVED
3.1.1 Bui | di ngs Z-86 and Z- 357

Bui | di ngs Z-86 and Z-357 are to be denplished as indicated. Both buildings
are known to contain hazardous materials. For additional requirenents
refer to Section 13281, "Engineering Control of Asbestos Containing
Materials,” Section 13282, "Renoval and Di sposal of Painted Buil ding
Surfaces Containing Lead," Section 13286, "Handling of Lighting Ballasts
and Lanps Containg PCB s and Mercury" and the Environnental Report included
with these sections.

3.1.2 Structures
Renove indicated existing structures as indicated.
3.1.3 Uilities and Rel ated Equi prent

Renove existing utilities, as indicated and ternm nate in a manner
conformng to the nationally recognized code covering the specific utility
and approved by the Contracting Oficer. Renove nmeters and rel ated

equi prent and deliver to a location on the station in accordance wth
instructions of the Contracting Oficer. |If utility lines are encountered
that are not shown on drawi ngs, contact the Contracting O ficer for further
i nstructions.

3.1. 4 Pavi ng and Sl abs

Renove concrete and asphaltic concrete paving and sl abs incl udi ng aggregate
base as i ndi cat ed. Provi de neat sawcuts at linmts of pavenent renoval as
i ndi cat ed.

3.1.5 Air Conditioning Equipnent
Renove air conditioning equi prent w thout rel easing chl orofl uorocarbon
refrigerants to the atnosphere in accordance with the Cean Air Act
Amendnent of 1990.
Recover all refrigerants prior to renoving air conditioning equi prent and
di spose of in accordance with the paragraph entitled "D sposal of Qzone
Depl eti ng Substance (ODS)." Turn in salvaged Class | ODS refrigerants as
specified in paragraph, "Sal vaged Materials and Equi pnent."

3.1.6 Cylinders and Cani sters
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Renove all fire suppression systemcylinders and canisters and di spose of
i n accordance with the paragraph entitled "Di sposal of Ozone Depleting
Subst ance (ODS)."

3.2 FI LLI NG

Fill holes, open basenents, and other hazardous openings [in accordance
with Section 02315, "Excavation and Fill."

3.3 DI SPCSI TI ON OF MATERI AL
3.3.1 Title to Material s

Except where specified in other sections, all materials and equi pnent
renoved, and not reused, shall becone the property of the Contractor and
shal |l be renoved from Government property. Title to materials resulting
fromdenolition, and materials and equi pnent to be renoved, is vested in
the Contractor upon approval by the Contracting Oficer of the Contractor's
denolition and renoval procedures, and authorization by the Contracting
Oficer to begin denmolition. The Government will not be responsible for
the condition or | oss of, or damage to, such property after contract award.
Mat eri al s and equi prent shall not be viewed by prospective purchasers or
sold on the site.

3.3.2 Di sposal of Ozone Depl eting Substance (ODS)

Prevent discharge of Class | and Cass Il ODS to the atnosphere. Pl ace
recovered ODS in cylinders neeting ARl CGuideline K suitable for the type
ODS (filled to no nore than 80 percent capacity) and provide appropriate

| abel i ng. Recovered ODS shall be renoved from Government property and

di spose of in accordance with 40 CFR 82. Products, equi pnment and

appl i ances containing ODS in a seal ed, self-contained system(e.g.
residential refrigerators and wi ndow air conditioners) shall be disposed of
in accordance with 40 CFR 82.

3.3.2.1 Speci al Instructions
Each container shall have in it no nore than one type of ODS. A
war ni ng/ hazardous | abel shall be applied to the containers in accordance
wi th Departnment of Transportation regulations. Al cylinders including but
not limted to fire extinguishers, spheres, or canisters containing an CDS
shall have a tag with the follow ng i nformation:
a. Activity name and unit identification code
b. Activity point of contact and phone nunber
c. Type of ODS and pounds of ODS contai ned
d. Date of shipnent
e. Naval stock number (for information, call (804) 279-4525).
3.3.2.2 Fire Suppression Containers
Fire suppression systemcylinders and canisters with electrical charges or

initiators shall be deactivated prior to shipment. Also, safety caps shall
be used to cover exposed actuation mechani sms and di scharge ports on these
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speci al cylinders.

3.3.3 Transportati on Qui dance
Shi pnent of all ODS containers shall be in accordance with M L-STD 129, DLA
4145. 25 (al so referenced one of the following: Arny Regulation 700-68
Naval Supply Instruction 4440.128C, Marine Corps Order 10330.2C, and Air
Force Regul ation 67-12), 49 CFR 173. 301, and DOD 4000. 25- 1- M

3.4  CLEANUP

3.4.1 Debris and Rubbi sh
Renove and transport debris and rubbish in a manner that will prevent
spi |l age on pavenents, streets or adjacent areas. Limt to 1/4 cubic neter

capacity buggi es or other conveyances used on roofs and within the

buil ding to transport renoved debris to chute |ocations. Cean up spillage
from pavenents, streets and adjacent areas.

-- BEnd of Section --
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SECTI ON 02272

GEOTEXTI LE FABRI C
11/ 98

PART 1 GENERAL

This section covers geotextile fabrics to be used under paved and gravel
roads.

1.1 REFERENCES
The publications listed below forma part of the specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 3786 (1987) Hydraulic Bursting Strength of

Knitted Goods and Nonwoven Fabrics -
Di aphram Bursting Strength Tester Method

ASTM D 4354 (1996) Sanpling of CGeosynthetics for
Testing
ASTM D 4355 (1992) Deterioration of Geotextiles from

Exposure to U traviol et Light and Water
(Xenon- Arc Type Appar at us)

ASTM D 4491 (1996) Water Permeability of Geotextiles
by Permttivity

ASTM D 4533 (1991) Trapezoid Tearing Strength of
Geotextiles

ASTM D 4632 (1991) G ab Breaking Load and El ongati on
of Ceotextiles

ASTM D 4751 (1995) Determ ni ng Apparent Opening Size
of a Ceotextile

ASTM D 4759 (1988; R 1996) Determ ning the
Speci ficati on Confornmance of CGeosynthetics

ASTM D 4873 (1995) Identification, Storage, and

Handl i ng of Geosynthetic Roles
1.2  SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures.”

1.2.1 SD- 02, Manufacturer's Catal og Data
a. Fabric Literature G
1.2.1.1 Fabric Literature

Submit descriptive literature, specifications, performnce test data,
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instructions, and installation reconmendati ons for the fabric.
1.2.2 SD- 04 Dr awi ngs
a. Engineered penetrations G
1.2.3 SD-06 Instructions
a. Mnufacturing, Sanmpling, and Testing

A m ni mum of 14 days prior to schedul ed use, Manufacturer's quality control
manual including instructions for storage, handling, installation, sean ng
and repair.

1.2.4 SD- 13 Certificates
a. GCeotextile G

A m ni mum of 14 days prior to schedul ed use, Manufacturer's certificate of
conpliance stating that the geotextile nmeets the requirenents of this
section. This submttal shall include copies of manufacturer's quality
control test results. The certificate of conpliance shall be attested to
by a person having |legal authority to bind the geotextile manufacturing

conpany.
1.2.5 SD- 14 Sanpl es
a. GCeotextile G

A mni mum of 14 days prior to schedul ed use, one sanple shall be provided
for testing. The sanmple shall be the full manufactured wi dth of the
geotextile and a mnimumof 1.5 nmeters in length, fol ded over and the edges
stitched with the same thread type, stitch density, and nachine that wll
be used during construction. A smaller sanple will be approved when no
testing of the sanples will be perforned by the Government.

1.3 DELI VERY, STORAGE AND HANDLI NG
1.3.1 Cener al

Geotextiles shall be |abel ed, handl ed, and stored in accordance with ASTM D
4873 and as specified herein. Each roll shall be wapped in an opaque and
wat er pr oof | ayer of plastic during shipnent and storage. The plastic

wr appi ng shall not be renoved until deploynent. Each roll shall be | abel ed
wi th the manufacturers nane, geotextile type, |ot nunber, roll nunber, and
roll dinensions (length, width, gross weight). Ceotextile or plastic

wr appi ng damaged as a result of storage or handling shall be repaired or
repl aced, as directed. GCeotextile shall not be exposed to tenperatures in
excess of 60 degrees C or less if reconmended by the manufacturer

1.3.2 Handl i ng

No hooks, tongs or other sharp instruments shall be used for handling
geotextile. GCeotextile shall not be dragged al ong the ground.

PART 2 PRODUCTS

2.1 RAW MATERI ALS
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2.

2.

2.

1.1 Ceotextile

The geotextile shall be a woven pervious sheet of polyneric material and
shal | consist of long-chain synthetic polymers conposed of at |east 85
percent by wei ght pol yol efins, polyesters, or polyamdes. Stabilizers
and/ or inhibitors shall be added to the base polyner if necessary to nake
the filanments resistant to deterioration by ultraviolet Iight, oxidation
and heat exposure. Regrind material which consists of edge trinmm ng and
ot her scraps that have never reached the consuner may be used to produce
the geotextile. Post-consuner recycled material shall not be used.
Ceotextile shall be formed into a network such that the filaments or yarns
retain dimensional stability relative to each other, including the

sel vages. The geotextile physical properties shall equal or exceed the

m ni mum average roll values listed in Table 1. Acceptance of geotextile
shall be in accordance with ASTM D 4759. Strength val ues shown are for the
weaker principal direction.

TABLE 1 - CGEOTEXTI LE PHYSI CAL PROPERTI ES

PROPERTY TEST METHCD TEST VALUE

Appar ent Qpeni ng ASTM D 4751 40

Size (U S. Sieve)

Permttivity, sec-1 ASTM D 4491 0. 02
Puncture, N ASTM D 4833 530

Grab Tensile, N ASTM D 4632 1330
Trapezoi dal Tear, N ASTM D 4533 530

Burst Strength, kPa ASTM D 3786 4100

U traviol et Degradation ASTM D 4355 70

(percent strength
retai ned at 500 hours)

Seam Strength, N ASTM D 4632 1060

2  TESTS, | NSPECTI ONS, AND VERI FI CATI ONS
2.1 Manuf act uring, Sanpling, and Testing

Ceotextiles and factory seans shall neet the requirenments specified in
Table 1. Manufacturing quality control testing shall be perforned in
accordance with the manufacturer's approved quality control manual. As a
m ni mum geotextiles shall be randomy sanpled for testing in accordance
wi th ASTM D 4354 (Procedure A)

. 2.2 Certified Site Verification Sanpling and Testing

Sanpl es shall be collected upon delivery to the site in two separate

| ocations at the request of the Contracting Oficer. Sanples shall be
tested to verify the geotextile neets the requirenments specified in Table
1. ASTM D 4355 does not need to be perfornmed on the collected sanples.
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Sanpl es shall be identified by manufacturer's nane, type of geotextile, |ot
nunber, roll nunber, and machine direction. Testing shall be perforned at
an approved | aboratory. Test results fromthe |ot under review shall be
subm tted and approved prior to deploynment of that | ot of geotextile.

RolI's which are sanpled shall be imrediately rewapped in their protective
coveri ng.

PART 3 EXECUTI ON

3.

1 SURFACE PREPARATI ON

The surface underlying the geotextile shall be snoboth and free of ruts or
protrusi ons which coul d danage the geotextile. Subgrade nmaterials and
conpaction requirenments shall be in accordance with Section 02315,
"Excavation and Fill."

.2 | NSTALLATI ON

The Contracting O ficer shall be present during handling and installation

Ceotextile rolls which are damaged or contain inperfections shall be
repaired or replaced as directed. Place geotextile snmooth so as to be free
of tensile stresses, folds, and winkles. Extend fabric to the edges of
the stone base. Overlap fabric at joints a mininmnumof 1 nmeter. At
tranverse joints, tuck the following roll under the previously placed
fabric. Do not place nore fabric then can be covered with the base course
material that same working day. Repair damaged fabric by placing an
addi ti onal |ayer over the damaged area, overlapping .33 neter in al
directions.

.3 ENG NEERED PENETRATI ONS

Engi neered penetrations of the geotextile shall be constructed by approved
nmet hods recomended by the geotextile manufacturer

-- BEnd of Section --
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SECTI ON 02315

EXCAVATI ON AND FI LL
09/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 33 (1993) Concrete Aggregates

ASTM C 136 (1995; Rev. A) Sieve Analysis of Fine and
Coar se Aggregates

ASTM D 698 (1991) Laboratory Conpaction
Characteristics of Soil Using Standard
Effort (12,400 ft-1bf/ft (600 kKN-nmin))

ASTM D 1140 (1992) Amount of Material in Soils Finer
Than the No. 200 (75-Mcroneter) Sieve

ASTM D 1556 (1990) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-1bf/ft (2,700 KNNm'm)

ASTM D 2321 (1989) Underground Installation of
Ther mopl astic Pipe for Sewers and O her
Gravity-Fl ow Applications

ASTM D 2487 (1993) dassification of Soils for
Engi neeri ng Purposes (Unified Soil
Cl assification Systen)

ASTM D 2922 (1991) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1995) Liquid Limt, Plastic Limt, and

Plasticity I ndex of Soils
AMERI CAN WATER WORKS ASSCCI ATI ON ( AWM

AWM C600 (1993) Installation of Ductile-Ilron Water
Mai ns and Their Appurtenances

CORPS OF ENG NEERS ( CCE)
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CCE EM 385-1-1 (1992) Safety and Heal th Requirenents
Manual

VI RG NI A DEPARTMENT OF TRANSPORTATI ON ( VDOT)
VDOT RBS (1994) Road and Bridge Specifications
1.2 DEFI NI TI ONS
1.2.1 Hard Materials

Weat hered rock, dense consolidated deposits, or conglonerate materials
whi ch are not included in the definition of "rock” but which usually
require the use of heavy excavation equi pnent, ripper teeth, or jack
hamers for renoval

1.2.2 Rock

Solid honogeneous interlocking crystalline material with firmy cenented,
| am nated, or foliated nasses or congl onerate deposits, neither of which
can be renoved w thout systematic drilling and blasting, drilling and the
use of expansion jacks or feather wedges, or the use of backhoe-nounted
pneumati ¢ hol e punchers or rock breakers; also |arge boul ders, buried
masonry, or concrete other than pavenent exceeding 0.375 cubic neter in
vol une Renoval of hard material will not be considered rock excavation
because of intermttent drilling and blasting that is perforned nerely to
i ncrease producti on.

1.2.3 Cohesive Materials

Materials ASTM D 2487 classified as GC, SC, M., CL, MH and CH Material s
classified as GMand SMwi Il be identified as cohesive only when the fines
have a plasticity index greater than zero.

1.2.4 Cohesi onl ess Material s

Materials ASTM D 2487 classified as G G, SW and SP. Materials
classified as GMand SMwill be identified as cohesionless only when the
fines have a plasticity index of zero.

1.2.5 Pile Supported Structure

As used herein, a structure where both the foundation and floor slab are
pil e support ed.

1.3 REQUI REMENTS FOR OFF SI TE SO L

Soils brought in fromoff site for use as backfill shall contain |less than
100 parts per mllion (ppm) of total petrol eum hydrocarbons (TPH) and | ess
than 1 ppm of the sum of benzene, toluene, ethyl benzene, and xyl ene
(BTEX). Provide Borrow Site Testing for TPH and BTEX from conposite sanple
of material fromborrow site, with at |east one test fromeach borrow site.

Material shall not be brought on site until tests have been approved by
the Contracting O ficer

1.4 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnitta
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Procedures.”
1.4.1 SD- 09, Reports
a. Borrow Site Testing
1.4.2 SD-12, Field Test Reports
a. Fill and backfill test
b. Select material test
c. Density tests
1.5 DELI VERY, STORAGE, AND HANDLI NG
Performin a manner to prevent contam nation or segregation of materials.
1.6 CRI TERI A FOR BI DDI NG
Base bids on the following criteria:
a. Surface elevations are as indicated.

b. Pipes or other artificial obstructions, except those indicated,
wi Il not be encountered.

c. Gound water elevations indicated by the boring | og were those
existing at the time subsurface investigations were nmade and do

not necessarily represent ground water elevation at the time of
constructi on.

d. Material character is indicated by the boring |ogs.

e. Blasting will not be permtted. Renove material in an approved
manner .

PART 2 PRODUCTS

2.1 SO L MATERI ALS
Free of debris, roots, wood, scrap nmaterial, vegetation, refuse, soft
unsound particles, and frozen, deleterious, or objectionable materials.
Unl ess specified otherw se, the maxi num particle dianeter shall be one-half
the lift thickness at the intended | ocation.

2.1.1 Comon Fil |

Approved, unclassified soil material with the characteristics required to
conpact to the soil density specified for the intended | ocation.

2.1.2 Backfill and Fill WMaterial
ASTM D 2487, classification GV G, GM GC, SW SP, SM SC with a maxi num
ASTM D 4318 liquid Iimt of 35, maxi mum ASTM D 4318 plasticity index of 12,
and a maxi mum of 25 percent by wei ght passing ASTM D 1140, 75 microneters
si eve.

2.1.3 Topsoi |
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Natural, friable soil representative of productive, well-drained soils in
the area, free of subsoil, stunps, rocks larger than 25 mm dianeter,
brush, weeds, toxic substances, and other material detrinmental to plant
growm h. Amend topsoil pHrange to obtain a pHof 5.5 to 7.

2.1.4 Sel ect Materi al
ASTM D 2487, classification GN GP, SW SP.
2.2 BORROW

otain borrow materials required in excess of those furnished from
excavations from sources outside of Governnment property.

2.3 GRAVEL FCOR ELECTRI CAL SUBSTATI ON

Provi de cl ean crushed stone, crushed gravel, or uncrushed gravel conform ng
to ASTM C 33 coarse aggregate grading size 57 or stone conformi ng to VDOT
RBS size No. 5. Underlay stone or gravel with geotextile fabric materi al
as specified in Section 02272, "Ceotextile Fabric Mterial".

2.4 BURI ED WARNI NG AND | DENTI FI CATI ON TAPE

Pol yet hyl ene plastic and netallic core or nmetallic-faced, acid- and

al kal i -resi stant, polyethylene plastic warning tape manufactured
specifically for warning and identification of buried utility |ines.
Provide tape on rolls, 75 mm mni mumw dth, color coded as specified bel ow
for the intended utility with warning and identification inprinted in bold
bl ack letters continuously over the entire tape |ength. War ni ng and
identification to read, "CAUTION, BURI ED (i ntended service) LINE BELOW or
simlar wording. Color and printing shall be permanent, unaffected by

noi sture or soil.

War ni ng Tape Col or Codes

Yel | ow: El ectric
Yel | ow. Gas, QO I; Dangerous Materials
O ange: Tel ephone and O her
Conmuni cat i ons
Bl ue: Wat er Systens
G een: Sewer Systens
VWit e: St eam Syst ens

2.4.1 Warni ng Tape for Metallic Piping

Acid and al kal i -resi stant pol yethyl ene plastic tape confornmng to the

wi dth, color, and printing requirenents specified above. M ninmumthickness
of tape shall be 0.08 nm. Tape shall have a mnimum strength of 10.3 MPa
| engt hwi se, and 8.6 MPa crosswi se, with a maxi rum 350 percent el ongati on.

2.4.2 Det ect abl e Warning Tape for Non-Metallic Piping

Pol yet hyl ene plastic tape conformng to the width, color, and printing

requi renents specified above. M nimumthickness of the tape shall be 0.10
mm . Tape shall have a mininumstrength of 10.3 MPa | engthwi se and 8.6 MrPa
crosswi se. Tape shall be manufactured with integral wires, foil backing,

or other neans of enabling detection by a netal detector when tape is
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2.

buried up to 920 mm deep. Encase netallic elenent of the tape in a
protective jacket or provide with other means of corrosion protection.

5 DETECTI ON W RE FOR NON- METALLI C PI PI NG

Detection wire shall be insulated single strand, solid copper with a
m ni mum of 12 AWG

PART 3 EXECUTI ON

3.

3.

1  SURFACE PREPARATI ON
1.1 Strippi ng
Strip existing topsoil to a depth of 100 nmm wi thout contam nation by

subsoil material. Stockpile topsoil separately from other excavated
material and | ocate convenient to finish grading area.

1.2 Unsui tabl e Materi al

Renove vegetation, debris, decayed vegetable matter, sod, mulch, and
rubbi sh underneath paved areas or concrete sl abs.

.1.2.1 Proof Rolling

Proof rolling shall be done on an exposed subgrade free of surface water
(wet conditions resulting fromrainfall) which would pronote degradation of
an ot herw se acceptabl e subgrade. After stripping or pavenent renoval,
proof roll the existing subgrade with six passes of a dunp truck | oaded
with 6 cubic neters of soil in a systematic manner to ensure the nunber of
passes over all areas, and at speeds between 4 to 5.5 kiloneters per hour

Notify the Contracting O ficer a mnimmof 3 days prior to proof rolling.

Proof rolling shall be performed in the presence of the Contracting
Oficer. Rutting or punping of material shall be undercut as directed by
the Contracting Oficer and replace with select materi al

.2 PROTECTI ON

2.1 Protecti on Systens

Provi de shoring, bracing and sheeting in accordance with COE EM 385-1- 1.

. 2.2 Dr ai nage and Dewateri ng

Provide for the collection and di sposal of surface and subsurface water
encount ered during construction

.2.2.1 Dr ai nage

So that construction operations progress successfully, conpletely drain
construction site during periods of construction to keep soil materials
sufficiently dry. The Contractor shall establish/construct storm drainage
features (ponds/basins) at the earliest stages of site devel opnent, and

t hr oughout construction grade the construction area to provide positive
surface water runoff away fromthe construction activity and/or provide
tenporary ditches, swales, and other drainage features and equi pnent as
required to maintain dry soils. Wen unsuitable working platfornms for

equi prent operation and unsuitable soil support for subsequent construction
features devel op, renove unsuitable material and provide new soil material
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as specified herein. It is the responsibility of the Contractor to assess
the soil and ground water conditions presented by the plans and
specifications and to enpl oy necessary nmeasures to permt construction to
proceed.

3.2.2.2 Dewat eri ng

G oundwater flowing toward or into excavations shall be controlled to
prevent sl oughi ng of excavation slopes and walls, boils, uplift and heave
in the excavation and to elimnate interference with orderly progress of
construction. French drains, sunps, ditches or trenches will not be
permtted within 0.9 m of the foundation of any structure, except with
specific witten approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control neasures shal
be taken by the tine the excavation reaches the water level in order to
maintain the integrity of the in situ material. Wile the excavation is
open, the water |evel shall be maintained continuously, at least 1 m bel ow
t he working | evel .

3.2.3 Underground Utilities

Location of the existing utilities indicated is approximte. The
Contractor shall physically verify the | ocation and el evation of the
existing utilities indicated prior to starting construction. The
Contractor shall scan the construction site with el ectronagnetic and sonic
equi prent and mark the surface of the ground where existing underground
utilities are discovered.

3.2. 4 Machi nery and Equi prent

Moverent of construction machi nery and equi pnent over pipes during
construction shall be at the Contractor's risk. Repair, or renpve and
provi de new pipe for existing or newy installed pipe that has been

di spl aced or damaged.

3.3 EXCAVATI ON

Excavate to contours, elevation, and dinensions indicated. Reuse excavated
materials that neet the specified requirenents for the material type
required at the intended | ocation. Keep excavations free fromwater.
Excavate soil disturbed or weakened by Contractor's operations, soils
softened or made unsuitable for subsequent construction due to exposure to
weat her. Refill with select material and conpact to 95 percent of ASTM D
698 maxi mum density. Unless specified otherwise, refill excavations cut

bel ow i ndi cated depth with select material and conpact to 95 percent of
ASTM D 698 maxi mum density.

3.3.1 Pi pe Trenches

Excavate to the dinension indicated. G ade bottom of trenches to provide
uni form support for each section of pipe after pipe beddi ng pl acenent.

3.4 FI LLI NG AND BACKFI LLI NG

Fill and backfill to contours, elevations, and di mensions indicated.
Conpact each lift before placing overlaying lift.

3.4.1 Common Fill Placement
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Provide for general site. Place in 150 mm lifts. Conpact areas not
accessible to rollers or conpactors with nechani cal hand tanpers. Aerate
mat eri al excessively noistened by rain to a satisfactory noisture content.
Finish to a snmoboth surface by blading, rolling with a smoboth roller, or
bot h.

3.4.2 Backfill and Fill Material Placement

Provi de for paved areas and under concrete slabs, except where sel ect

material is provided. Place in 150 nmlifts. Place backfill material
adj acent to structures as the structural elements are conpl eted and
accepted. Backfill against concrete only when approved. Place and conpact

material to avoid |oading upon or against the structure.

3.4.3 Sel ect Material Placenent

Provide as indicated. Place in 150 nmlifts. Backfill adjacent to
structures shall be placed as structural elenments are conpl eted and
accepted. Backfill against concrete only when approved. Place and conpact

material to avoid | oadi ng upon or against structure.

3.4. 4 Trench Backfilling
Backfill as rapidly as construction, testing, and acceptance of work
permts. Place and conpact backfill under paved areas in 150 nm lifts to

top of trench.
3.4.4.1 Beddi ng Requi renents

Except as specified otherwise in the individual piping section, provide
beddi ng for buried piping in accordance with AWM C600, Type 4, except as
specified herein. Backfill to top of pipe shall be conpacted to 95 percent
of ASTM D 698 maxi mum density. Plastic piping shall have bedding to spring
line of pipe. Provide ASTM D 2321 materials as follows:

a. Cass I: Angular, 6 to 40 mm, graded stone, including a nunber
of fill materials that have regi onal significance such as coral
sl ag, cinders, crushed stone, and crushed shells.

b. dass Il: Coarse sands and gravels with maxi num particle size of
40 mm, including various graded sands and gravel s contai ni ng
smal | percentages of fines, generally granular and noncohesi ve,

either wet or dry. Soil Types GN GP, SW and SP are included in
this class as specified in ASTM D 2487.

3.4.5 Gravel Pl acement

Pl ace gravel where indicated on drawings. Place nmaterial on geotextile
fabric material over conpacted subgrade.

3.5 BURI ED WARNI NG AND | DENTI FI CATI ON TAPE
Provide buried utility lines with utility identification tape. Bury tape
300 nm bel ow finished grade; under pavenents and slabs, bury tape 150 mm
bel ow t op of subgrade.

3.6 BURI ED DETECTI ON W RE

Bury detection wire directly above non-netallic piping at a distance not to
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exceed 300 mm above the top of pipe. The wire shall extend continuously
and unbroken, from manhole to nmanhole. The ends of the wire shal

term nate inside the manhol es at each end of the pipe, with a m ni num of
0.9 m of wire, coiled, remaining accessible in each manhole. The wire

shall remain insulated over it's entire |ength. The wire shall enter
manhol es between the top of the corbel and the frame, and extend up through
t he chi mey seal between the frane and the chimey seal. For force mains,

the wire shall termnate in the valve pit at the punp station end of the
pi pe.

3.7  COVPACTI ON
Expressed as a percentage of maxi numdensity. Determnine in-place density
of existing subgrade; if required density exists, no conpaction of existing
subgrade will be required.

3.7.1 Ceneral Site

Compact underneath areas designated for vegetati on and areas outside the
1.5 nmeter line of the structure to 85 percent of ASTM D 698.

3.7.2 Paved Areas

Conmpact top 300 mm of subgrades to 95 percent of ASTM D 698. Conpact fill
and backfill materials to 95 percent of ASTM D 698.

3.7.3 G avel

Conpact gravel in lifts of 100 mmw th a mnimum of two passes of a
hand- operated plate type vibratory conmpactor per lift.

3.8 FI Nl SH OPERATI ONS
3.8.1 G adi ng
Fini sh grades as indicated within 30 mm. Gade areas to drain water away
fromstructures. For existing grades that will remain but which were
di sturbed by Contractor's operations, grade as directed.
3.8.2 Seed
Provi de as specified in Section 01561, "Erosion and Sedi nment Control."

3.8.3 Protecti on of Surfaces

Protect newly graded areas fromtraffic, erosion, and settlenments that may
occur. Repair or reestablish damaged grades, elevations, or slopes.

3.9 DI SPCSI TI ON OF SURPLUS MATERI AL
Renove from Governnent property] surplus or other soil material not
required or suitable for filling or backfilling, and brush, refuse, stunps,
roots, and tinber.

3.10 FI ELD QUALI TY CONTROL

3.10.1 Sanpl i ng

Take the nunber and size of sanples required to performthe follow ng tests.
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3.10.2 Testing

Perform one of each of the following tests for each material used. Provide
additional tests for each source change.

3.10.2.1 Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C 136 for
conformance to ASTM D 2487 gradation limts; ASTM D 1140 for material finer
than the 75 mcroneters sieve; ASTM D 4318 for liquid limt and for
plastic limt; ASTM D 698 or ASTM D 1557 for noisture density relations, as
appl i cabl e.

3.10.2.2 Sel ect Material Testing

Test select material in accordance with ASTM C 136 for confornance to ASTM
D 2487 gradation limts; ASTM D 1140 for material finer than the 75

m croneters sieve; ASTM D 698 or ASTM D 1557 for noisture density

rel ati ons, as applicable.

3.10.2.3 Density Tests

Test density in accordance with ASTM D 1556, or ASTM D 2922 and ASTM D 3017.
VWhen ASTM D 2922 and ASTM D 3017 density tests are used, verify density
test results by perform ng an ASTM D 1556 density test at a |location

al ready ASTM D 2922 and ASTM D 3017 tested as specified herein. Perform an
ASTM D 1556 density test at the start of the job, and for every 10 ASTM D
2922 and ASTM D 3017 density tests thereafter. Test each |ift at randomy
sel ected | ocations every 200 square neters of existing grade in fills for
structures and concrete slabs, and every 250 square neters for other fill
areas and every 200 square neters of subgrade in cut.

-- BEnd of Section --
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SECTI ON 02325

DREDA NG
09/ 97

PART 1 GENERAL
1.1 SUBM TTALS

Submit the following in accordance with section entitled "Subnmtta
Procedures.”

1.1.1 SD- 04, Drawi ngs
a. Subnerged pipeline
b. Soundings or sweepings G

I ndi cate pipeline |location and installation details. Submt draw ngs of
surveys during progress of work by soundi ngs or sweepings.

1.2 MATERI AL TO BE REMOVED

Characteristics of the material to be renoved is as outlined in the boring
| ogs included on the draw ngs.

1.3 ARTIFI C AL OBSTRUCTI ONS

The Governnment has know edge of existing debris as indicated on the
Contract drawi ngs. Prior to dredging, the Contractor shall rake the dredge
areas and shall renove debris encountered. Debris renoved fromthe dredged
area shall be renoved fromthe water. Disposal shall be the responsibility
of the Contractor and disposal shall be outside the limts of government
property. In case the actual conditions differ fromthose stated or shown,
or both, an adjustment in contract price or tine of conpletion, or both,
will be nmade in accordance with "FAR 52.236-2, Differing Site Conditions."

1.4 QUANTI TY OF MATERI AL

The total estimated anount of material to be renmoved fromw thin the
specified limts, including side slopes, but excluding overdepths, is

1, 048,650 cubic nmeters . The maxi mum anount of all owabl e overdepth
dredging is estimated to be 201, 350 cubic nmeters . The estimated quantity
for bidding purposes and for application of the "FAR 52.212-11, Variation
in Estimted Quantity" shall be 1,250,000 cubic neters , which is the tota
quantity, including overdepth. The quantities listed are estinmates only.
Wthin the imts of available funds, conplete the work specified whether
the quantities involved are greater or |less than those estimated.

1.5 OVERDEPTH DREDG NG
To cover unavoi dabl e inaccuracies of dredgi ng processes, material actually
renoved to a depth of .61 neters below the depth specified and within the
dredging limts will be nmeasured and paid for at full contract price.

1.6 SI DE SLOPES

Dredgi ng on side slopes shall follow, as closely as practicable, the lines
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i ndi cated or specified. An allowance will be made for dredgi ng beyond the
lines indicated or specified for side slopes. The allowance will be
determ ned by projecting a |line upwards, paralleling the project design
side slopes, fromthe intersection of the overdepth dredging Iimt (at a
point |ocated vertically belowthe limt of dredging at the top of slope).
The amount of material excavated fromside slopes will be determ ned by

ei ther cross-sections or conputer, or both.

.7 PERM T

The Contractor shall conply with conditions and requirenents of the Corps
of Engineers Permt and other State or Federal permits. The Contracting
Oficer will secure the permt for dredging and di sposal of material as

i ndi cated. Make arrangenments with the Arny for disposal of excavated
materials. A copy of the permt is obtainable from LANTD V Code 405,
contact: Paul Steele at (757)-322-4288.

.8 CHARGES

The Governnment will pay charges inposed by the Departnent of the Army for
di sposal of material in the Craney Island disposal area.

.9 ENVI RONVENTAL PROTECTI ON REQUI REMENTS

Provide and maintain during the life of the contract, environnental
protective nmeasures. Also, provide environnmental protective measures
required to correct conditions, such as oil spills or debris, that occur
during the dredging operations. Conply with Federal, State, and | oca
regul ations pertaining to water, air, and noise pollution

.10 BASI S FOR BI DS

Payment will be at the contract unit price per cubic nmeter, multiplied by
total cubic nmeters of acceptable dredging. Base bids on total cubic neters
of dredging, as specified in Section 00120, "Supplenentary Instructions to

Bi dders. " Include a bid unit price per cubic nmeter of dredging based on
the quantity stated in Section 00120, "Supplenentary Instructions to
Bidders." |If the Contracting O ficer requires an increase or a decrease in

total volune of dredging, the contract price will be adjusted in accordance
with the "FAR 52.211-18, Variation in Estimated Quantity." Dredgi ng
conditions specified and indicated describe conditions which are known.
However, the Contractor is responsible for other conditions encountered

whi ch are not unusual when conpared to conditions recognized in the
dredgi ng busi ness as usual in dredging activities such as those required
under this contract.

PART 2 PRODUCTS

Not used.

PART 3 EXECUTI ON

3.

1 | NSPECTI ON

The Governnment will keep a record of work perfornmed and will require that
gages, ranges, and other nmarkers are usable for the intended purpose.
Furni sh, at the request of the Contracting O ficer, boats, boatnen,

| aborers, and materials necessary for inspecting, supervising, and
surveying the work. \When required, provide transportation for the
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Contracting O ficer and inspectors to and fromthe di sposal area and
bet ween t he dredgi ng plant and adj acent points on shore.

3.2 CONDUCT OF DREDA NG WORK
3.2.1 Order of Work

The Contracting Officer will direct the Contractor on the order of work.
The Governnent reserves the right to change the order of work at any tine.

3.2.2 Interference with Navigation

Mnimze interference with the use of channels and passages. The
Contracting O ficer will direct the shifting or noving of dredges or the

i nterruption of dredging operations to accommobdate the novenment of vessels
and floating equi pment, if necessary.

3.2.2.1 Compensation for Interruption of Operations

I f dredging operations are interrupted due to the novenent of vessels or
floating equi pnent, an adjustnent in the contract price or tine for
conpl etion, or both, will be nmade as provided by the contract. The
Contracting O ficer will notify the Contractor 7 days prior to ship
nmovenents that will affect dredgi ng operations.

3.2.3 Li ghts

Each ni ght, between sunset and sunrise and during periods of restricted
visibility, provide lights for floating plants, pipelines, ranges, and
markers. Al so, provide lights for buoys that could endanger or obstruct
navi gati on. Wen night work is in progress, maintain lights fromsunset to
sunrise for the observation of dredging operations. Lighting shall conform
to United States Coast Cuard requirenments for visibility and col or

3.2. 4 Ranges, Gages, and Lines

Furni sh, set, and maintain ranges, buoys, and nmarkers needed to define the
work and to facilitate inspection. Establish and maintain gages in

| ocati ons observable fromeach part of the work so that the depth may be
determ ned. Suspend dredgi ng when the gages or ranges cannot be seen or
followed. The Contracting O ficer will furnish, upon request by the
Contractor, survey lines, points, and el evati ons necessary for the setting
of ranges, gages, and buoys.

3.2.5 Pl ant

Mai ntain the plant, scows, coam ngs, barges, pipelines, and associ ated
equi prent to nmeet the requirenents of the work. Pronptly repair |eaks or
breaks al ong pi pelines. Renove dredged material placed due to | eaks and
br eaks.

3.2.6 Di sposal of Excavated Materia

Provide for safe transportation and di sposal of dredged materials.
Transport and di spose of dredged material in the Craney |Island Di sposa
Area. Place pipeline along the South Division Road for disposal in the
Southern or Center Cell, as directed by the Arny. The deposit of dredged
materials in unauthorized places is forbidden. Conmply with rules and
regul ati ons of |ocal port and harbor governing authorities.
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3.2.6.1 Met hod of Di sposal

Deposit dredged material by the hydraulic process. Pipeline for hydraulic
dredgi ng shall discharge into the disposal area.

3.2.6.2 Di sposal in Indicated Fill Areas
In depositing excavated material for fill, uniformy grade and all ow for
shrinkage. Provide and nai ntain necessary bul kheads, dikes, ditches,
weirs, spillways, and other construction necessary to confine and retain
the fill in the dredge fill area.

3.2.6.3 Qperation of Sluiceways
Sl ui ceways on the disposal area levees will be operated and maintai ned by

the Arny Corps of Engineers. The Contractor will be relieved of operations
t her eof .

3.2.6.4 Subrner ged Pi pel i ne
If a leak occurs in the discharge pipeline, imediately discontinue using
the Iine until |eaks are repaired. Renpve material placed due to | eaks or
br eaks.

3.2.7 Navi gati on Vr ni ngs
Furni sh and mai ntai n navi gati on warni ng signs along the pipeline.

3.2.8 Met hod of Communi cati on

Provi de a system of comuni cation between the dredge crew and the crew at
the disposal area. A portable two-way radio is acceptable.

3.2.9 Sal vaged Materi al
Anchors, chains, firearms, and other articles of value, which are brought
to the surface during dredging operations, shall remain or becone the
property of the Governnment and shall be deposited on shore at a convenient
location near the site of the work, as directed.

3.2.10 Safety of Structures
The prosecution of work shall ensure the stability of piers, bul kheads, and
other structures lying on or adjacent to the site of the work, insofar as
structures may be jeopardi zed by dredgi ng operations. Repair damage
resulting fromdredgi ng operations, insofar as such danage may be caused by

variation in locations or depth of dredging, or both, fromthat indicated
or permtted under the contract.

3.2.11 Pl ant Renoval

Upon conpl etion of the work, pronptly renove plant, including ranges,
buoys, piles, and other markers or obstructions.

3.3 MEASUREMENT

Government will take soundi ngs before and after dredging.
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3.

3.1 Met hod of Measur enent

The material renmoved will be nmeasured by cubic nmeter in place, by neans of
soundi ngs taken before and after dredging. The draw ngs represent existing
condi tions based on current available information, but will be verified and
corrected, if necessary, by soundings taken before dredging in each
locality. Soundings will be taken by lead line or 200 kHz sonic nethods,

or both, as determ ned by the Government; results of soundings by either or
both nethods will be the basis for payment. Areas sounded nore than 30
days prior to dredging will be re-sounded when requested by the Contractor
The Contractor has the option of being present when such soundi ngs are nade.

.3.2 Surveys During Progress of Wrk

Contract depth will be determ ned by soundi ngs or sweepings taken behi nd
the dredge as work progresses. The Contractor shall take progress
soundi ngs or sweepi ngs.

.3.3 Mont hly Esti mat es

Monthly estimates of work conpleted will be based on the result of
soundi ngs taken during the progress of the work. Deductions will be nade
for dredgi ng and di sposal not in accordance with the specifications.

.4 FI NAL EXAM NATI ON AND ACCEPTANCE

As soon as practicable after the conpletion of areas, which in the opinion
of the Contracting Oficer, will not be affected by further dredging
operations, each area will be exam ned by the Government by soundi ng or
sweepi ng, or both. Renobve shoals and | unps by dragging the bottom or by
dredgi ng. However, if the bottomis soft and the shoal areas formno

mat eri al obstruction to navigation, renoval may be waived at the discretion
of the Contracting Officer. The Contractor will be notified when soundi ngs
or sweepings are to be made and will be permitted to acconmpany the sounding
or sweeping party and to inspect the data and net hods used in preparing the
final estimate. Wen areas are found to be in a satisfactory condition

the work therein will be accepted as conplete. Final estimates will be

subj ect to deductions or correction of deductions previously nade because
of excessive overdepth, dredging outside or authorized areas, or disposa

of material in an unauthorized manner

-- BEnd of Section --
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SECTI ON 02362

COVPCSI TE PLASTI C FENDER PI LES AND FLQOATI NG LOG CAMELS
11/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36 (Rev A 1997) Carbon Structural Stee
ASTM A 53 (1997) Pipe, Steel, Black and Hot
Di pped, Zinc Coated, Wl ded and Seanl ess
ASTM D 256 (1997) Determ ning the Pendul um | npact
Resi st ance of Plastics
ASTM D 570 (1995) water Absorption of Plastics
ASTM D 638 (1997) Tensile Properties of Plastics
ASTM D 695 (1996) Conpressive Properties of Rigid
Pl asti cs
ASTM D 746 (1995) Brittleness Tenperature of Plastics

and El astoners by I npact

ASTM D 790 (1997) Fl exural Properties of Unreinforced
and Reinforced Plastics and El ectri cal
Insul ating Materials

ASTM D 4060 (1995) Abrasion Resistance of Organic
Coati ngs by the Taber Abraser

ASTM D 4329 (1992) Operating Light and Water Apparatus
(Fl ourescent WV and Condensation Type) for
Exposure of Plastics
AMERI CAN VELDI NG SOCI ETY ( AWG)

AWS D1.1 (1998) Structural Wl ding Code - Stee

.2 Metric Units

Due to industry standards the material properties specified herein are in
english units.

.3 SUBM TTALS

Submit the following to the Contracting Oficer in accordance with Section
01330, "Subm ttal Procedures".
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1.3.1 SD- 02, Manufacturer's Catal og Data
a. Piles G
b. Driving equiprment G
1.3.2 SD- 04, Drawi ngs
a. Piles G
1.3.3 SD- 10, Test Reports
a. Pile Performance G
1.4 DELI VERY AND STORAGE

Deliver and store materials off the ground and protected from danmage, in
accordance with the manufacturer's reconmendations. Piles shall be stored
on bl ocki ng which is shaped or padded to prevent danage to the pile.
Additional piling indicated to be furnished, but not installed, shall be
delivered and stacked at a storage |ocation indicated by the Contracting
Oficer, within 1 nmles of the site.

PART 2 PRODUCTS
2.1 Pl LES

Provi de conposite plastic piles with fiberglass reinforcing or steel pipe
core reinforced as specified. Al fender piles and | og canels shall be the
product of a single manufacturer, unless additional pile manufacturers are
approved by the Contracting Oficer. |Inability of a single pile

manuf acturer to nmeet the specified construction period will not be grounds
for atinme extension. Piles shall be in one piece. Splices will not be
permtted. Al piles shall be delivered to the job site conplete and ready
to drive. Pile dianmeter shall be as follows:

a. Fender Piles: Nominal dianeter shall be 330 mMm
b. Floating Log Canels: Nom nal dianmeter shall be 400 mm
2.1.1 Plastic for Fiberglass or Steel Pipe Core Reinforced

Plastic shall be a mxture of one or nore of the follow ng recycl ed post
consumer or post industrial thernmoplastics: high density polyethylene,
pol ypropyl ene and | ow density polythylene with a m nimumof 2.5 percent (by
vol une) carbon black. The term"recycled" means materials which have been
coll ected or recovered fromsolid waste and reprocessed to beconme a source
of raw materials, as opposed to virgin raw materials. No used or rebuilt
materials shall be used in the fabrication of the plastic fender piles.
Plastic menbers with cracks or splits width greater than 1/16 inch
especially at the bolterd joints, shall be replaced at the Contractor's
expense.

Physi cal Properties:

Brittl eness (Skin) No breaks at -40 degrees F
(ASTM D 746)
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2.

Physi cal Properties:
Har dness ( Ski n) 45-55 (Shore D)
(ASTM D 570)

Utimate Tensile
Strengt h (Skin/ Core) 500 psi m ni num
(ASTM D 638)

Conpr essi ve Mdul us
( Ski n/ Cor e) 40, 000 psi m ni mum
(ASTM D 695)

WAt er Absorption Less than 3. 0% by wei ght
(ASTM D 570) i ncrease in 24 hours

U traviol et No nmore than 1.0% change in
(ASTM D 4329 UVA- 313) Shor e Durometer hardness

after 500 hours of exposure

1.2 Fi ber gl ass Rei nforcing

Piles shall have a mninumof eight 1-1/4 inch dianmeter fiberglass
reinforcing bars. The bars shall be on piece. Fiberglass reinforcing
shal |l have the follow ng properties:

Utimate Tensile Strength 70, 000 psi m ni mum
(ASTM D 638)

Fl exural Strength 70, 000 psi m ni mum
(ASTM D 790)

Conpressive Strength 40, 000 psi m ni mum
(ASTM D 695)

.1.3 Steel Pipe Core Reinforcing

The steel pipe core shall be in accordance with ASTM A 53 Grade B, Pipe
schedule. Steel plates at pipe end shall be ASTM A 36. Fill pipe core
with concrete after installation, m ninmm conpressive strength 2,500 psi.

.2 Pil e Performance

Conposite plastic piles shall reinforced to act conpositely to provide the
foll owi ng m ni num desi gn characteristics:

Maxi mum al | owabl e Bendi ng Stress: 3,800 psi
Maxi mum defl ecti on for berthing 10 i nches

| oad of 5,000 pounds for pile length and
wat er depths indicated

Stiffiness (El) 650, 000, 000 psi
| mpact Resi stance (skin) G eater than
(ASTM D 256) 4 ft-1b/in.
Abr asi on (ASTM D 4060) Wei ght | oss | ess than
0.5 ¢

Wear index: 2.5-3.0
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Cycl es: 10,000
2.3 WELDI NG
AWS5 D1.1
PART 3 EXECUTI ON
3.1 DELI VERY

Conposite piles shall be delivered to the job site conplete and ready to
drive. Each conposite pile shall be identified by date of manufacturer
raw plastic batch nunber, and a unique serial nunber. Pick up points shal
be clearly marked.

3.2 | NSTALLATI ON

I nspect piles when delivered and when in the | eads i nmedi ately before
driving. Secure piles in their proper alignment.

3.2.1 Drivi ng Equi prment

Pile hamrers shall be air, steam or diesel powered, and of an approved
type with a capacity at |east equal to the hamrer manufacturer's
recommendation for the total weight of pile and character of subsurface
material to be encountered. M ninumdriving energy of 8,000 foot-pounds
and a maxi mum of between 15,000 and 25, 000 foot-pounds. Wight of the
hanmrer for drop hanmers shall not be | ess than 3,000 pounds. The hanmer
driving pad shall be supplied by the piling manufacturer. Driving

equi prent shall be as recommended by the piling manufacturer

3.2.2 Tol erances in Driving
Piles shall be driven in the locations indicated. Pile tops shall not vary
fromthe design position by nore than 50 mm Renove and replace with new
pil es those damaged, m sl ocated, driven bel ow the design cutoff, or driven
out of alignnent.

-- BEnd of Section --
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SECTI ON 02365

DECK FI TTI NGS5
11/ 98

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1997) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded and Seam ess

ASTM A 148 (1993; Rev. B) Steel Castings

ASTM A 153 (1995) Zinc Coating (Hot Dip) on lron and
Steel Studs

ASTM A 449 (1993) Quenched and Tenpered Steel Bolts
and Studs

ASTM F 436M (1993) Hardened Steel Washers (Metric)

FEDERAL SPECI FI CATI ONS ( FED. SPEC.)
FS TT-V-51 Var ni sh, Asphalt
M LI TARY SPECI FI CATI ONS (M L. SPEC.)

M L- G 24707/ 1 Castings, Ferrous, For Machinery and
Structural Applications

1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures.”

1.3.1 SD- 02, Manufacturer's Catal og Data
a. Cleats and Bollards G
b. G out
c. Bolts, Nuts and Washers G
d. Asphalt varnish
e. Sleeves
f. Alum num epoxy nmastic G

1.2.1 SD- 04, Drawi ngs
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a. Cleats and Bollards G
Drawi ngs shall indicate thickness, type, grade, class of netal, and
di mensi ons; and shall show construction details, anchorage, and
installation with relation to the pier construction.
1.2.2 SD-13, Certificates of conpliance
a. Ceats and Boll ards
b. G out
c. Bolts, Nuts and Washers
d. Asphalt varnish
e. Sleeves
PART 2 PRODUCTS
2.1 CLEATS AND BOLLARDS
Cast steel conforming to ML-C 24707/1 or ASTM A 148 with capacity and
di mrensions as indicated. Bollards shall have a hole in the top through
whi ch concrete shall be deposited after the bollards have been bolted in
pl ace.
2.2 QRaur
G out shall be a m xture of cenentitious material and aggregate with a
m ni mum conpressive strength of 4000 psi. and a maxi num aggregate size of
3/8 inch.
2.3 BOLTS, NUTS AND WASHERS

Bolts and Nuts: ASTM A 449. Washers: ASTM F 436M Bolts, nuts, and
washers shall be hot-di pped gal vani zed i n accordance with ASTM A 153.

2.4 ASPHALT VARNI SH
FS TT-V-51.
2.5 SLEEVES

ASTM A 53 zinc coated steel pipe, Type E or S, G ade B, weight class XS
(Extra Strong).

2.6  ALUM NUM EPOXY MASTI C
Provide two coats of 5 nmls DFT each coat of a high built nodified
al um ni um epoxy mastic where indicated. Surface preparation and mastic
application shall be as recommended by the manufacturer. Allow the newy
gal vani zed materials to age prior to application of mastic.

PART 3  EXECUTI ON

3.1 BOLLARDS AND CLEATS

Bol | ards shall have a hole in the top through which concrete shall be
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deposited after the bollards have been bolted in place. Concrete shal
fill the cavity conpletely within each bollard in accordance with Section
03300, "Cast-1n-Place Concrete". Provide cenment grout pockets for proper
installation of the castings. Gout space around bollards and cleats
conpletely filling grout pockets. Recesses in the castings around al
anchor bolts shall be filled with hot poured Zinc after the bollard and
cl eats have been anchored securely and all bolts have been drawn tight.
Bol | ards and cleats shall be shop prinmed with an asphalt primer and field
pai nted with an asphalt varnish.

-- BEnd of Section --
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SECTI ON 02396

RESI LI ENT FOAM FI LLED MARI NE FENDERS
03/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred within the text by the
basi c designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123 (1989; Rev. A) Zinc (Hot-Di p Gal vani zed)
Coatings on Iron and Steel Products

ASTM A 153/ A 153M (1995) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM D 412 (1997) WVul cani zed Rubber and Thernopl astic
Rubbers and Thernopl astic El astoners -
Tensi on

ASTM D 470 (1993) Crosslinked Insulations and Jackets

for Wre and Cabl e

ASTM D 1052 (1985; R 1994) Measuring Rubber
Deterioration-Cut Gowth Using Ross
Fl exi ng Appar at us

ASTM D 1630 (1994) Rubber Property - Abrasion
Resi stance (NBS Abr ader)

ASTM D 1667 (1976; R 1990) Flexible Cellular Materials
- Vinyl Chloride Polymers and Copol yners
(d osed-Cel | Foam

ASTM D 2240 (1997) Rubber Property - Durometer Hardness

ASTM D 3575 (1993) Flexible Cellular Materials Mide
From d efin Polyners

AVERI CAN VEELDI NG SOCI ETY, |INC. (AWb)

AWS D1.1 (1996) Structural Wl ding Code Steel

.2 SYSTEM DESCRI PTI ON

2.1 Desi gn Requi renent s

The Contractor shall provide a fender of his own design which is configured
as required by paragraph entitled "Configuration.”™ The Contractor's design
shall utilize the products and materials as specified to provide a fender
which will neet the general intent of use and the m nimumtesting
requirenents. In addition, the Contractor's design shall be adequate to
assure a usable ten-year fender life, w thout major damage. \Werever
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1

1

1

1

mnimmlinmts are given in paragraph entitled "Configuration," the
Contractor shall construe these mninmuns to be [ower construction limts on
his design. These construction mninuns shall be exceeded wherever
required by the Contractor's design in order to neet the provisions of this
speci fication.

.2.2 I ntent of Use

The intended use of this fender is that the fender shall be nounted to the
pier as indicated on the drawi ngs. The vessel, an CG 47, shall be assuned
to dock and undock at least 120 times during the fender's 10-year life and
will be assunmed to inpart the energy specified in paragraph entitled
"Performance Requirenents” to fenders at each docki ng occurrence. The
vessel will approach the berth, contact the fender, and then be positioned
longitudinally along the berth to reach its noored position. Each berthing

operation will inpart the specified energies and forces to each fender
i ncluding the longitudinal forces specified in paragraph entitled "Fender
Pul | - Through Test." Wile noored at a berth, the vessel wll inpart

|ateral forces to each fender equal to the sustained | oads specified in
par agraph entitled "Fender Sustained-Load Test" for a m nimumof 200 tines
for 24 hours each occurrence during its 10-year life.

.2.3 Per f or mance Requi renents

The resilient, foamfilled marine fenders shall be designed so that when
conpressed across its dianeter by two parallel flat plates extending the
full length and width of the fender, the fender shall absorb 67 netric tons
+15 percent when 60 percent conpressed (i.e. to a dinmension of 40 percent
of its original dianmeter) with a corresponding | oad of not nore than 117
nmetric tons +15 percent. The fender shall also be designed to w thstand a
sust ai ned reaction force of 110 netric tons for a duration of not |ess than
24 hours each occurrence for at |east 200 occurrences during its 10-year
life.

3  SUBM TTALS

Submit the following in accordance with Section 01330, Submitta
Procedures.”

3.1 SD- 02 Manufacturer's Catal og Data

a. Resilient, foamfilled marine fenders G
I ncl ude di nensions, material specifications, and nethod of manufacture.
3.2 SD- 05 Design Data

a. Resilient, foamfilled marine fenders
Submit cal cul ations, including conputer analysis and ot her design data.
3.3 SD- 10 Test Reports

a. Fender conpression test

b. Fender cyclic-conpression test

c. Fender sustained-|oad test
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d. Fender pull-through test
e. Elastoneric skin thickness test

Submit copies of reports of tests specified herein. The tests shall have
been performed within three years of submttal of the reports for approval.
Al so, submt reports for tests specified in referenced docunents which are
applicable to the particular material furnished for use.

1.4 QUALI TY ASSURANCE
1.4.1 El ast oner Skin

The el astoner skin of the fender shall be free fromcracks, burrs, warpage
checks, chipped or blistered surfaces, and shall have a smpboth surface.

1.4.2 Steel Fabrication

The steel used in fabrication shall be free from ki nks, sharp bends, and
ot her conditions which would be detrinmental to the finished product.
Manuf act uri ng processes shall not reduce the strength of the steel to a
val ue I ess than intended by the design. Manufacturing processes shall be
done neatly and accurately. Make bends by controlled neans to insure
uniformty of size and shape.

1.4.3 Foam Cor e

The foam core shall be honbgeneous and of one piece fabricated construction
and shall not be in chip or granular form The formcore shall not contain
scraps, strips, or sheets of foameither rolled or stuffed into the

requi red shape unl ess pieces are bonded together in layers of uniform
patterns to form a honbgeneous, one piece core. Honogeneous foamrings of
adequat e thickness to insure perfornmance of the fender are acceptable

provi ded the Contractor can show a m ni num 5-year performance of simlar

f enders.

1.4.4 \elding

AWS D1.1. Welds shall be of sufficient size and shape to devel op the ful
strength of the parts connected by the welds. Wlds shall transmt stress
wi t hout permanent deformation or failure when the parts connected by the
wel d are subjected to proof and service | oadings.

1.5 DELIVERY, STORAGE, AND HANDLI NG
Fenders shall be undamaged when delivered and shall be handl ed and stored
so as to prevent danage such as bending or abrading end fittings or cutting

of rubber. Protect fenders from exposure to damaging liquids, oils, and
gr eases.

1.6 WARRANTY
Furni sh the manufacturer's warranty. The warranty shall be issued directly
to the Government and shall not be limted in dollar value. The warranty
peri od shall be not |ess than 10 years fromthe date of Governnent
accept ance of the work.

PART 2 PRODUCTS
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2.

1 CONFI GURATI ON

Fenders shall have cylindrical md-bodies with conical or hem spherica
shaped ends termnating in an end fitting on the cylinder's centerline at
each end. The diameter of the m d-body shall be 2100 nm m ni rum and the

| ength of the md-body shall be 2700 mm mninum |f conical ends are

provi ded, they shall have an angle of 1.05 to 1.31 rad, when neasured from
the central axis of the fender. The fittings at either end shall be
connected through the center of the fender by a chain, shall termnate in a
clevis fitting sized for a 44 nm shackl e and shall have an integral sw vel
to allowthe end fitting to rotate freely on the axis of the fender. The
length of the fender fromeye to eye of the end fittings shall be a m ni mum
of 4.3 m Design end fitting as small as possible to transmt the ultimate
| oad of the shackle to the fender. End fitting shall be sized so as not to
contact | oading surfaces when the fender is conpressed to 30 percent of its
original dianeter (70 percent conpression). Fill interior of the fender

wi th energy absorbing closed-cell foam as specified. The use of chipped or
particul ate foamis not acceptable.

.2 FOAM CCRE

The energy absorbing foam core shall be a closed-cell cross-1inked
pol yet hyl ene foamwi th the follow ng properties:

a. Density, ASTM D 1667, 52.86 to 104.12 kg per cubic neter
b. Tensile strength, ASTM D 3575 or ASTM D 412, 552 kPa 80 psi m ni num
c. Elongation (ultimte), ASTM D 3575 or ASTM D 412, 40 percent

d. Water absorption percent volune after 24 hour exposure, ASTM D 1667,
5.0 percent maxi mum

e. Continuous service tenperature, -54 to 49 degrees C
f. 25 percent conpressive set, ASTM D 1667, 8 percent maxi mum *
g. 50 percent conpressive set, ASTM D 3575, 12 percent maxi mum *

* Contractor option: Conpressive Set of foamcore material shall be based
on either the 25 percent or the 50 percent requirenment |isted.

.3 FENDER SKI N

The outer fender skin shall be mninmm29 nmthick and constructed of

el astomer as specified. Reinforcing is optional as required by the
Contractor's design. |If reinforcing is used, twelve separate fil ament

rei nforcing waps shall be applied as specified under Filament Wap. The
filament wraps shall be evenly distributed in the inner 80 percent to 90
percent of the coating thickness. The outer 10 percent to 20 percent of

el astonmer shall have no filanment reinforcing. The elastonmer and filanents
shall be applied in a continuous manner to assure adhesi on between the
various layers. The connection of the skin to the end fittings shall be
designed and sized to transnmit twice the safe tensile capacity of the chain
into the fender skin.

.3.1 El ast oner

The el astonmer used in the fender skin shall be 100 percent PTMEG
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2.

(pol yt etranet hyl eneet her gl ycol) pol yether urethane elastomer, with the
foll owi ng unreinforced properties:

a. Shore A hardness, ASTM D 2240, 80 to 95.

b. Tensile strength, ASTM D 412, 19.3 Mra.

c. FElongation (ultimate), ASTM D 412, 300 percent m ni mum

d. Tear strength, ASTM D 470, 1.25 kg per nmm m ni mum

e. Flex life (Ross), ASTM D 1052, 200, 000 cycl es m ni num

f. Abrasion resistance (NBS), ASTM D 1630, 100 m ni mum
3.2 Fil ament Wap
If filament reinforcing is required by the Contractor's design, construct
each filanent reinforcing wap of continuous filanments applied in a helica
pattern, at a helix angle of 0.79 to 1.05 rad to the |ongitudinal axis of
the buoy. A wap shall consist of two such filanment helixes of equal but
opposi ng helix angles. The spacing between the filaments in the sane helix
shall be no nmore than 3 nm neasured in a direction parallel to the
| ongi tudi nal axis of the fender. Each wap shall extend along the entire

| ongi tudi nal axis of the fender and shall also encase the fender end
fittings and secure themto the fender body.

.3.3 Fi | ament Rei nforcing

If filament reinforcing is required by the Contractor's design, the
reinforcing filaments in the outer skin shall be nylon tire cord of
0.00028 kg per mweight with the foll owi ng properties:

a. Breaking strength, 236 N

b. Elongation (ultimte), 18 percent

.3.4 Har dwar e

The internal chain connecting the two end fittings and the two end fittings
shal | be gal vani zed i n accordance with ASTM A 123 or ASTM A 153/ A 153M as
appropriate. The chain and end clevis fitting shall have a m ni num
ultimate tensile capacity of 247 kips. The internal chain and end clevis
fitting shall have a mnimumultimate tensile capacity of 578,240 N
Shackl es shall be 45 mm and shall have a mnimumultimte tensile capacity
of 289,120 N

.3.5 Col or

Fender skin color shall be black throughout the entire thickness.
Gal vani zed hardware shall be unpainted.

.3.6 Repairability

The fender casing shall be repairable in the event of tears or punctures in
the el astomer skin. The repaired area shall have not |ess than 90 percent
of the properties as specified in paragraph entitled "El astonmer.” Required
repair materials shall be readily available fromthe fender nmanufacturer
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2.

2.

4  SOURCE QUALI TY CONTROL
4.1 Fender Conpression Test

Conpress fender along its dianmeter between two parallel flat plate surfaces
to a conmpressed dinmension of 40 percent of its original diameter. Record

| oad and the corresponding deflection at 25 nmincrenents and plot as a
graph of |oad versus deflection. The |oad-deflection curve shall then be
integrated to generate an energy-deflection curve for the fender. The
fender shall mnmeet the energy and force performance requirenents of the

par agraph entitled "Performance Requirenents.” After conpression of the
fender to 40 percent of its original dianeter (60 percent conpression) the
fender shall rebound to 90 percent of its original diameter within two

m nutes after the load is renoved, and to 95 percent of its original
dianeter within 30 mnutes after the |oad is renoved.

.4.2 Fender Cyclic- Conpression Test

Conpress the fender along its di aneter between two parallel flat plate
surfaces to a conpressed di nension of 40 percent of its original dianeter.
Rel ease the | oad and reconpress as before. Repeat the conpression and

rel ease cyclic loadings for a mninmmof 10 full cycles of conpression
Per manent deformation, cracking, or tearing of the fender skin, fender
core, or end fittings shall constitute failure of this test.

.4.3 Fender Sust ai ned-Load Test

Apply a 117 nmetric ton conpressive |load as in paragraph entitled "Fender
Conpression Test," and hold this Ioad for 24 hours. Record |oad and

defl ection each hour. Imediately after release of the |oad, neasure
rebound of the fender. Continue to record fender rebound for 24 hours.
Failure of the fender or foamcore to rebound to 90 percent of its origina
di aneter after 24 hours shall constitute failure of this test. |If the foam
core is not bonded to the skin of the fender, devise and execute a neans
for measuring rebound of the foam core and for measuring the void between
the foam core and the skin. The maxi numrate of conpression per mnute
shal |l be 20 percent of the total reaction force at 60 percent conpression
The full conpression cycle, not including rebound, shall take a m ni mum of
5 m nutes.

.4.4 Fender Pul | - Through Test

Devi se and performa test which will measure the resistance of the end
fittings and internal chain to pull through the Iongitudinal axis of the
fender. Failure of the chain, end fittings, or skin to resist at |east
20.4 metric ton of pull-through tension shall constitute failure of this
test. After |oading, evidence of permanent deformation, cracking, or
tearing of the fender or end fittings shall also constitute failure of this
test.

.4.5 El astoneri ¢ Skin Thi ckness Test

After delivery of all of the fenders to the construction site and before
fender installation, performa mninmof 3 skin thickness tests per fender
for each of 4 fenders to be selected at random by the Contracting Oficer
Test locations on the fenders will be selected by the Contracting Oficer
Each test shall consist of taking a 6 mmdianeter (mnimun) to 13 mm

di ameter (maxi mum) core fromthe fender skin which can be renmoved fromthe
skin and exam ned for thickness of elastomer and pl acenment of reinforcing
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(when reinforcing is required). Take skin thickness nmeasurenments fromthe
core sanple and record neasurenents noting placenment of reinforcing. Were
t he skin thickness neasurenment is |less than the specified mninmum or the
m ni mum required by the Contractor's design (whichever is greater) by nore
than 10 percent, reject the fender. |In addition, if the average of skin

t hi ckness tests for one fender is not equal to or greater than the
specified mninmum or the mnimmrequired by the Contractor's design

(whi chever is greater), reject the fender. |If tested fender is rejected,
at the option of the Contracting Oficer, the Contractor shall then conduct
t hi ckness tests for additional fenders. Replace rejected fenders with
fenders neeting the provisions of this specification. Test replacenent
fenders for skin thickness as specified herein. Skin thickness tests will
be witnessed by the Contracting Oficer. The Contractor shall notify the
Contracting O ficer 10 working days prior to conducting skin thickness
tests. After skin thickness testing, patch core holes with el astoner of

t he sane conposition and thickness as the specified el astoner skin. Nylon
reinforcing is not required in core hol e patches.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Install fenders as indicated on the draw ngs.

-- BEnd of Section --
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SECTI ON 02397

ARCH- TYPE RUBBER MARI NE FENDERS

PART 1 GENERAL

1.

1 REFERENCES

03/ 98

The publications listed below forma part of this specification to the
extent referenced. The publications are referred within the text by the

basi c designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36M

ASTM A 325M

ASTM A 563M

ASTM D 395

ASTM D 412

ASTM D 471

ASTM D 573

ASTM D 575

ASTM D 624

ASTM D 746

ASTM D 1171

ASTM D 2000

ASTM F 436M

M LI TARY SPECI FI CATI ONS

M L- PRF- 907

(1997; Rev. A) Carbon Structural Stee

(1993) High-Strength Bolts for Structura
Steel Joints (Metric)

(1996) Carbon and Alloy Steel Nuts (Metric)

(1989; R 1994) Rubber Property -
Conpr essi on Set

(1997) WVul cani zed Rubber and Thernopl astic
Rubbers and Thernopl astic El astoners -
Tensi on

(1996) Rubber Property - Effect of Liquids

(1988; R 1994) Rubber - Deterioration in
an Air Oven

(1991; R 1996) Rubber Properties in
Conpr essi on

(1991) Tear Strength of Conventiona
Vul cani zed Rubber and Thernopl astic
El ast omers

(1995) Brittleness Tenperature of Plastics
and El astoners by I npact

(1994) Rubber Deterioration - Surface
Qzone Cracki ng Qutdoors or Chanber
(Triangul ar Speci nmens)

(1996) Rubber Products in Autonotive
Appl i cations

(1993) Hardened Steel Washers (Metric)
(ML)

(Rev. E; Am 2) Antiseize Thread Conpound,
H gh Tenperature
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1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures.”

1.2.1 SD- 02 Manufacturer's Catal og Data
a. Fender G
b. Hardware
1.2.2 SD- 05 Design Data
a. Reaction--energy--percent conpression curve
b. Dinension
c. Fender material specifications
d. Design calculations
1.2.3 SD-06 Instructions
a. Installation Instructions
1.2.4 SD- 11 Factory Test Reports
a. Mnimum Tensile Strength
b. Shore Hardness (Duroneter)
c. Mdulus at 400 Percent Elongation
d. Maxi mum Conpressi on Set
e. Tear Resistance
f. M ninum El ongation
g. Ozone Resistance
h. Low Tenperature |Inpact Resistance
i. Water Absorption
j. Heat Resistance
k. Conpression Deflection Resistance
. Fender Conpression Test
Tests shall have been performed on the specified fender within 5 years of
subm ttal of the reports for approval. Test reports shall be acconpanied
by notarized certificates fromthe manufacturer certifying that the tested
material is of the same type, quality, manufacture and make as that

proposed to be supplied.

1.3 DELI VERY HANDLI NG AND STORACGE
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Fenders shall be undamaged when delivered and shall be handl ed and stored
so as to prevent danage, such as bending or abrading end fittings, cutting
of rubber, or damage to coating of hardware. Protect fenders from exposure
to damaging liquids, oils, greases and extended exposure to sunlight.

PART 2 PRODUCTS
2.1 CONFI GURATI ON

Fender shall be extruded and shall be continuous in the |length indicated.
The fenders shall have a truncated "A" cross section shape and be attached
to the structure at the base, the wi dest dinension, of the arch. The
connecting hardware shall be fully exposed. No encased hardware or nol ded
fenders shall be allowed. The fender and hardware shall be designed and
factory tested to the | oads per linear neter of fender specified in

par agraph entitled "PERFORMANCE, " for angl es of approach of 0 and 0.26 rad
Fender anchor bolts and met hod of anchorage shall be of the size and
spaci ng required by the manufacturer's design and testing; however, the
size and spaci ng of anchor bolts indicated on the drawi ngs shall be
construed to be the mnimumrequired, unless exceeded by the requirenents
of the fender manufacturer's design

2.2 ELASTOVER

The el astoner shall be the ethyl ene propyl ene di nronomer (EPDM, as
specified in ASTM D 2000, with the foll owi ng properties:

ELASTOVER PROPERTY REQUI REMENTS

M ni mum Tensil e Strength 14 MPa
(ASTM D 412)

Shor e Hardness (Duroneter) 70 + 5
(ASTM D 412)

Modul us at 400 Percent El ongation 6.2 MPa
(ASTM D 412)

Maxi mum Conpr essi on Set 25 Per cent
(ASTM D 395 Met hod B,
Maxi mum Percent 22 H. @70 Degrees C

Tear Resi st ance 300 | b/in.
(ASTM D 624; DIE B Mn. 150 Ib/in)

M ni mum El ongati on 500 Percent
(ASTM D 412)

Ozone Resi stance 80 H +
(ASTM D 1171 Exposure Method B;
70h Bent Loop @38 Degrees C, 50pphm

Low Tenperature | npact Resistance O Degrees C
(ASTM D 746 Procedure B;

Non-Brittle @-55 Degrees Q)

WAt er Absorption 10. 0 Percent
(ASTM D 471 Met hod B;
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ELASTOVER PROPERTY REQUI REMENTS
70h @100 Degrees C.;
Vol ume Change +5 Percent

Heat Resi stance Shal | exceed
(ASTM D 573; 70h @100 Degrees C requi renents
Ch Tensile, El ong. -25 Percent,

Har dness +10

Conpressi on Defl ection Resistance Shal | exceed
(ASTM D 575 Met hod B; requi renents
3 S Dnell @23 Degrees C

2.3 HARDWARE
2.3.1 Pl ates and Angl es

ASTM A 36M , mi scel | aneous structural shapes and hardware required to attach
the fenders to the structure shall be gal vani zed

2.3.2 Bol ts

ASTM A 325M gal vani zed. Limt hardness value to | ess than Rockwell C 32.
The bolt heads and the nuts of the supplied fasteners nmust be marked with
the manufacturer's identification mark, the strength grade and type

speci fied by ASTM specifications.

2.3.3 Nut s

ASTM A 563M Grade A, gal vani zed, heavy hex style, except nuts under M36
may be provided in hex style.

2.3.4 \ashers
ASTM F 436M gal vani zed.
2.3.5 Antiseize Conpound
M L- PRF-907.
2.4 PERFORMANCE

VWhen vertically conpressed by a plate extending the full length and w dth

of a 0.30 msection of the fender, the fender shll ab sorb 8950 joul es of

energy +10 percent when 48 percent conpressed (i.e., to a dinension of 52

percent of its original height) with a corresponding | oad of not nore than
85,402 N +10 percent.

2.4.1 FENDER COVPRESSI ON TEST

Conpress fender along its |ongitudinal axis between two parallel flat plate
surfaces to a conpressed di nension of 48 percent of its original height.
Record | oad and the correspondi ng defl ection at 6 mmincrenments and pl ot as
a graph of load versus deflection. The Load-Deflection curve shall then be
integrated to generate an Energy-Deflection curve for the fender. After
conpression of the fender to 48 percent of its original height, the fender
shal |l be rebound to 98 percent of its original height within ten m nutes
after the load is renoved.
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install fenders with the fender longitudinal axis vertical. Install the
fenders in the position and at the spacing indicated on the draw ngs.

3.1.1 Anti sei ze Conpound
Coat threads of bolts prior to applying washers and nuts. Recoat bolt
t hread projection beyond nut after tightening.

-- BEnd of Section --
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PART 1

GENERAL

1.1 REFERENCES

05977041

SECTI ON 02455

PRESTRESSED CONCRETE SHEET PI LI NG

The publications listed below forma part of this specification to the

ext ent

ref erenced.
basi c designation only.

The publications are referred to in the text by the

AVERI CAN CONCRETE | NSTI TUTE (ACl)

ACl 304R

ACl 305R

ACl 306.1

ACl 309R

ACl 318M

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

(1989) Measuring, Mxing, Transporting,
and Pl aci ng Concrete

(1991) Hot Weat her Concreting
(1990) Cold Weat her Concreting
(1996) Consolidation of Concrete

(1995) Buil ding Code Requirenents for
Rei nforced Concrete (Metric)

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

185

416/ A 416M

497

615/ A 615M

616/ A 616M

617/ A 617M

706/ A 706M

33

94

150

(1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

(1996) Steel Strand, Uncoated Seven-Wre
for Prestressed Concrete

(1997) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenent

(1996; Rev. A) Deforned and Pl ain
Billet-Steel Bars for Concrete
Rei nf or cenent

(1996; Rev. A) Rail-Steel Deforned and
Plain Bars for Concrete Reinforcenent

(1996; Rev. A) Axle-Steel Deforned and
Plain Bars for Concrete Reinforcenent

(1996; Rev. B) Low Alloy Steel Deforned
Bars for Concrete Reinforcement

(1997) Concrete Aggregates
(1997) Ready-M xed Concrete

(1997; Rev. A) Portland Cenent
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ASTM C 260 (1995) Air-Entraining Adm xtures for
Concrete

ASTM C 330 (1989) Lightweight Aggregates for
Structural Concrete

ASTM C 494 (1992) Chem cal Adm xtures for Concrete

ASTM C 595M (1997) Blended Hydraulic Cenments (Metric)

ASTM C 618 (1997) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzol an for Use as a M neral
Adm xture in Portland Cenent Concrete

ASTM C 989 (1997) G ound G anul ated Bl ast - Fur nace
Slag for Use in Concrete and Mrtars

ASTM C 1107 (1997) Packaged Dry, Hydraulic-Cenent
G out (Nonshri nk)

AVERI CAN VEELDI NG SOCI ETY, |INC. (AWb)

AWS D1. 4 (1998) Structural Wl ding Code Reinforcing
St eel

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)

PCl M\L-116 (1985) Quality Control for Plants and
Producti on of Precast Prestressed Concrete
Pr oduct s

PClI M\L-120 (1992) Design Handbook - Precast and

Prestressed Concrete
1.2 DESCRI PTI ON OF WORK
The work includes the provision of precast, prestressed concrete sheet

piling herein referred to as prestressed nenbers. Prestressed nmenbers
shal |l be the product of a manufacturer specializing in the production of

precast prestressed concrete menbers. 1In the ACl publications, the
advi sory provisions shall be considered to be mandatory, as though the word
"shal | " has been substituted for "shoul d' wherever it appears; reference to

the "Building Oficial," the "Structural Engineer" and the
"Architect/Engi neer" shall be interpreted to nean the Contracting Oficer.

1.2.1 Desi gn of Prestressed Concrete Sheet Piles

The structural design shall be the responsibility of the Contractor, and
shall be in accordance with ACI 318M and PClI M\L-120. Piles shall be
designed utilizing the criteria and design paranmeters given on the

drawi ngs. Piles shall be designed with tongue and groove interl ocking.

1.3 BI D LENGTH

Bi ds shall be based on providing piles in the |l engths shown. Al |engths
shown on the drawi ngs are neasured fromtip to cut-off elevations. All
excess of length ordered over the tip to cut-off lengths specified shall be
the responsibility of the Contractor, and no additional payment wll be
made t herefore.
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1.4  PAYMENT
Al'l cost incidental to providing prestressed concrete sheet piling shall be
included in the lunp sum contract price bid, including furnishing and
driving the piles and further including nmobilization, furnishing,
installing and renoving tenporary guides and bracing, predrilling and
redriving uplifted piles.

1.5 SUBM TTALS

Submit the following in accordance with Section entitled "Submttal
Procedures.”

1.5.1 SD- 04 Dr awi ngs
a. Drawings for precast prestressed concrete sheet piles. G
1.5.1.1 Content of Draw ngs
Submit drawi ngs indicating conplete information for the fabrication,
handl i ng, and erection of the prestressed nenber. Draw ngs shall not be
reproductions of contract drawi ngs. Design calcul ations and draw ngs of
prestressed nenbers (including connections) shall be prepared and seal ed by
a regi stered professional engineer, and submtted for approval prior to
fabrication. The drawi ngs shall indicate, as a mnimm the foll ow ng
i nformation:
a. Marking of nmenbers for erection;

b. Connections between nenbers, and connections between nenbers and
ot her construction;

c. Prestressing steel details;

d. Schedul e and sequence of tensioning and detensioni ng prestressing
strands;

e. Material properties of steel and concrete used;
f. Lifting and erection inserts;

g. Dinensions and surface finishes of each nmenber;
h. Estimated canber;

i. FErection sequence and handling requirenents;

j. Al loads used in design (such as live, dead, handling, and
erection).

1.5.2 SD- 05 Design Data
a. Precast prestressed concrete design calculations G
b. Concrete mx design G

1.5.2.1 Desi gn Cal cul ati ons
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Submit cal culations reflecting design in accordance with the paragraph
entitled "Precast Prestressed Concrete Menber Design." Design calculations
and drawi ngs of prestressed nenbers (including connections) shall be
prepared and seal ed by a regi stered professional engineer, and submtted
for approval prior to fabrication. Submit calculations for volunme change
as part of the design cal cul ations.

1.5.2.2 M x Desi gn
Thirty days mninumprior to concrete placenent, submit a m x design for
each strength and type of concrete. Include a conplete list of materials
i ncludi ng type; brand; source and anount of cenent, pozzol an, and
adm xtures; and applicable reference specifications.

1.5.3 SD-08 Statenents

a. Quality control procedures G
1.5.3.1 Procedur es

Submit quality control procedures established in accordance with PCI M\L-116
by the prestressi ng nmanufacturer.

1.5.4 SD- 10 Test Reports
a. Pozzolan test G

Submit results of pozzolan tests performed within 6 nonths of subnmitta
dat e.

1.5.5 SD- 11 Factory Test Reports
a. Concrete mx test reports G
1.5.5.1 Requi renent s
Submit copies of test reports showing that the m x has been successfully
tested to produce concrete with the properties specified and will be
suitable for the job conditions. Cbtain approval before concrete placenent.
1.5.6 SD- 18 Records
a. Concrete batch ticket information G
b. Sheet pile installation G

1.5.6.1 Bat ch Test

ASTM C 94. Submit mandatory batch ticket information for each | oad of
ready- m xed concrete.

1.5.6.2 Sheet Pile Installation

Contractor, at his expense, shall keep a conplete and accurate record of
each concrete sheet pile incorporated into the permanent structure. The
record shall indicate the pile location, pile dinmension, original |ength,
ground elevation, tip elevation, cut-off elevation, penetration in blows
per foot for each foot of penetration, hamrer data including make and si ze,
the rate of operation, type, and di nension of driving helnmet, block cap and
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pil e cushion used, and any unusual pile behavior or circunstances

experi enced during driving such as redriving, heaving, weaving,
obstructions, spudding, stops, and others which may occur. Fornms for
recording pile driving data shall be furnished by the Contractor

I mredi ately after placing each pile, the Contractor shall turn the records
for the pile over to the Contracting Oficer

.6 QUALI TY CONTRCL

.6.1 PCl Quality Certifications

ACl 318M and the PCI WMNL-120. Design prestressed nenbers (including
connections) for the design |oad conditions and spans indicated. Design
prestressed nenbers for handling wi thout cracking in accordance with the
PCl M\L-120

.6.1.1 Product Quality Control

PCI M\L-116 for PCl enrolled plants. Where panels are manufactured by
specialists in plants not currently enrolled in the PCl "Quality Control
Program ™ provide a product quality control systemin accordance with PCl
MNL- 116 and perform concrete and aggregate quality control testing using an
approved, independent commercial testing |aboratory. Submt test results
to the Contracting Oficer

or

.6.1.2 Product Quality Control

Plants shall be certified by the PCl Plant Certification Program for
cat egory C3 work.

.6.2 Fabrication, Sanpling, and Testing

PCI M\L-116, at the prestressor's option, in lieu of core sanples, ACl 318M
full scale |load tests may be perfornmed. Performon randomy sel ected
menbers, as directed by the Contracting O ficer

.7 DELI VERY, STORAGE, AND HANDLI NG

Lift and support prestressed nmenbers at the lifting and supporting points
i ndicated on the detail drawi ngs. Store prestressed nenbers off the
ground. Separate stacked prestressed nenbers by battens across the ful

wi dt h of each bearing point. Protect fromweather, narring, damage, and
over | oad.

PART 2 PRODUCTS

2.

2.

2.

1 CONCRETE

ACl 318M for contractor furnished m x design. The m ni mum conpressive
strength of concrete at 28 days shall be 42 MPa, unl ess otherw se

i ndi cated. Add air-entraining adm xtures at the mxer to produce between 4
and 6 percent air by vol une.

2 MATERI ALS

2.1 Cenent
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ASTM C 150, Type I, Il, or Ill; or ASTM C 595M Type | P(MS) or | S(M)

bl ended cenent, except as nodified herein. The bl ended cenment shall

consi st of a mxture of ASTM C 150 cenent and one of the foll ow ng

materials: ASTM C 618pozzolan or fly ash, or ASTM C 989 ground iron bl ast

furnace slag. The pozzolan/fly ash content shall not exceed 25 percent by

wei ght of the total cementitious material. For exposed concrete, use one

manuf acturer for each type of cenment, ground slag, fly ash, and pozzol an.
2.2.1.1 Fl'y Ash and Pozzol an

ASTM C 618, Type N, F, or C, except that the nmaxi mum all owabl e | oss on
ignition shall be 6 percent for Type N and F.

2.2.1.2 G ound Iron Bl ast-Furnace Sl ag
ASTM C 989, Grade 100 or 120.
2.2.2 Wat er
Water shall be fresh, clean, and potable.
2.2.3 Aggr egat es
2.2.3.1 G adi ng and Conposition
ASTM C 33, Size 57 except as nodified herein. GObtain aggregates for
exposed concrete surfaces fromone source. Aggregates shall not contain any
subst ance whi ch may be deleteriously reactive with the alkalis in the
cement .
2.2.3.2 Aggregates for Lightweight Concrete
ASTM C 330.
2.2.4 Nonshri nk G out
ASTM C 1107.
2.2.5 Adm xtures
2.2.5.1 Ai r- Entrai ning
ASTM C 260.
2.2.5.2 Accel erating
ASTM C 494, Type C or E.
2.2.5.3 \Water Reducing
ASTM C 494, Types A E, or F
2.2.6 Rei nf or cenment

2.2.6.1 Rei nf orci ng Bars

ASTM A 706/ A 706M Grade 420; ASTM A 615/ A 615M G ade 420, ASTM A 617/ A
617M G ade 420; or ASTM A 616/ A 616M G ade 420.
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2.2.6.2 Wel ded Wre Fabric
ASTM A 185 or ASTM A 497.
2.2.6.3 Prestressing Strands

a. Seven Wre Stressed Relieved: ASTM A 416/ A 416M for | ow
rel axati on wire.

2.2.7 Cenentitious G out
Shall be a mixture of portland cenent, sand, and water. Proportion one
part cenent to approximately 2.5 parts sand, with the amount of water based

on placenent nmethod. Provide air entrainnment for grout exposed to the
weat her .

2.3 FABRI CATI ON
PCI M\L- 116, unl ess specified otherw se.

2.3.1 For s
Brace forms to prevent deformation. Forms shall produce a snooth, dense
surface. Chanfer exposed edges of colums and beans 20 mm unl ess
otherwi se indicated. Provide threaded or snap-off type formties.

2.3.2 Rei nf or cement Pl acenent
ACl 318M for placenent and splicing. Reinforcenent nmay be preassenbl ed
before placenent in forns. Provide exposed connecting bars, or other
approved connection nethods, between prestressed and cast-in-place
construction. Renove any excess nortar that adheres to the exposed
connections. Provide curvature or drape of the prestressing strands using
approved hol d- down devi ces.

2.3.3 Inserts
VWhen the ends of the prestressed nmenber will be exposed, recess the
prestressing stands using inserts. After detensioning, renove inserts and
fill the recess with nonshrink grout.

2.3. 4 Concrete

2.3.4.1 Concrete M xing

ASTM C 94. M xing operations shall produce batch-to-batch uniformty of
strength, consistency, and appearance.

2.3.4.2 Concrete Pl acing

ACl 304R, ACI 305R for hot weather concreting, AClI 306.1 for cold weather
concreting and ACI 309R, unl ess otherw se specified.

2.3.4.3 Concrete Curing
Commence curing inmrediately following the initial set and conpl etion of
surface finishing. Provide curing procedures to keep the tenperature of

the concrete between 10 and 85 degrees C. Wen accelerated curing i s used,
apply heat at controlled rate and uniformy along the casting beds. Nbonitor
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tenperatures at various points in a product line in different casts.
2.3.5 Prestressing

Do not transfer prestressing forces during detensioning until the concrete
has reached a m ni nrum conpressive strength of 24 MPa, unless a higher
strength is required by the Contractor furnished design.

2.3.6 Sur face Fini sh

Repairs to honeyconbed sections |ocated in a bearing area shall be approved
by the Contracting Oficer prior to repairs. Prestressed nmenbers which
contai n honeyconbed sections deep enough to expose prestressing strands
shall be rejected. Prestressed nenbers containing hairline cracks which
are visible and are less than 0.5 mmin width, may be accepted. However,
prestressed nenbers which contain cracks greater than 0.5 mmin wi dth shal
be approved by the Contracting O ficer. \Wen approved, the nmenber shall be
repaired. Any prestressed nmenber that is structurally inpaired shall be
rej ected.

2.3.6.1 For ned Surfaces

PCl M\L-116 (Appendix A - Conmmentary), Chapter 3, for grades of surface
fini shes.

a. Unexposed Surfaces: Provide a comercial grade surface finish.
b. Exposed Surfaces: Provide a commercial surface finish

PART 3 EXECUTI ON

3.1 SURFACE REPAI R

Prior to erection, and again after installation, check prestressed nenbers
for damage, such as cracking, spalling, and honeyconbing. As directed by
the Contracting O ficer, prestressed nenbers that do not neet the surface
finish requirenents specified in Part 2 in paragraph entitled "Surface

Fi ni sh" shall be repaired, or renoved and replaced with new prestressed
nmenbers.

3.2 VEELDI NG

AWS D1.4 for welding connections and reinforcing splices. Do not weld
prestressing strands. Protect the concrete and prestressing strands from
heat during wel di ng.

3.3 GROUTI NG

Cean and fill indicated keyways between prestressed nenbers, and ot her
i ndi cated areas, solidly with nonshrink grout or cenentitious grout.
Provi de reinforcing where indicated. Renove excess grout before hardening.

3.4 DRIVING

Piles shall be driven with an approved diesel air or steam hamer. All
pil es shall be spaced accurately and shall be driven plunb. Driving of
each pile shall be continuous until specified penetration is attained.
VWhen approved by the Contracting Officer, jetting, spudding, probing, or
simlar nmeans shall be provided to obtain the specified tip el evation
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They shall have the head and points squared to the driving axis. All
injured piles shall be replaced with sound piles or shall have the damaged
parts repaired as directed by the Contracting Oficer; wthout additiona
cost to the Governnent.

3.4.1 Pile Haners

The hammer furni shed shall have a capacity at |east equal to the hamer
manuf acturer's recommendation for the total weight of pile and character of
subsurface material to be encountered. The required driving energy of the
hanrer shall be obtained by use of a heavy ramand a short stroke with | ow
i npact velocity, rather than a light ramand a | ong stroke with high inpact
velocity. The driving energy of the hamrer shall be not |ess than 40, 680
joules (30,000 foot pounds) except that for piles weighing | ess than 545 Kg
per meter (400 pounds per foot). The hanmer shall deliver not |ess than
1.4 joules of energy per .5 Kg of pile (one foot-pound of energy per pound
of pile). The maxi mumdriving energy shall not exceed that reconmended by
the manufacturer of the pile. Diesel-powred hammers shall be operated at
the rate recomended by the manufacturer throughout the entire driving
period. Sufficient pressure shall be maintained at the steam hamer so
that : (1) for double acting hammer, the nunber of blows per m nute during
and at the conpletion of driving of a pile is equal approximtely to that
at which the hamer is rated; (2) for single-acting hammer, there is a ful
upward stroke of the ramy and (3) for differential type hamrer, there is a
slight rise of the hamer base during each upward stroke.

3.4.2 Protection of Piles

Care shall be taken to avoid damage to the piles in the placing and driving
operations. The top of the pile shall be squared to the |ongitudinal axis
of the pile. |If the Contractor elects to use a pile head with projecting
mld steel reinforcing, a special driving head shall be used to prevent
damage to the reinforcenment and prevent direct inpact forces from being
transmtted through the reinforcenment. The special driving head shal

i ncl ude a cushion bl ock adequate to prevent the formation of cracks around
the reinforcement during driving, in addition to the other requirenents
specified hereinafter.

3.4.3 Driving Hel mets and Cushi on Bl ocks

A driving head, helnet, or cap will be used between the bottom of the
hanmrer and the top of the pile to absorb the hanmer inpact and distribute
the energy into the pile accordingly. A cushion block of approved design
shal | be used between the bottom of the hamer and the driving head,

hel met, or cap to absorb the hanmer inpact and still allow for maxi mum
transm ssion of energy to the pile. A protective |ayer of planking or
dense plywood, not to exceed 125 nm shall be placed between the top of the
pile and the driving head, helnmet, or cap to distribute the bl ow evenly
over the face of the pile and prevent spalling. A cushion block is not
used wi th hamer systens using an anvil block, but the protective layer is
still required. The driving head, helnmet, or cap shall fit |oosely around
the top of the pile so that the pile may rotate slightly w thout binding.
The entire driving systemshall be capable of protecting the head of the
pile, mnimze energy absorption and di ssipation, and transmt hanmer
energy uniformy and consistently during the entire driving period. During
the test pile period the Contractor shall denonstrate to the satisfaction
of the Contracting O ficer that the equi pnent to be used on the project
performs the above functions. The cushion block my be a solid softwod
block with the grain parallel to the end of the pile enclosed in a
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close-fitting steel housing or manufactured cushi on bl ocks desi gned for
this pupose. Plywod bl ocks are not acceptable. The thickness of bl ock
shall be suitable for the length of pile to be driven and the character of
subsurface material to be encountered. The cushion bl ock shall be replaced
if it has been damaged, split, highly conpressed, charred or burned, or has
become spongy or deteriorated in any manner, or if driving has reduced the
t hi ckness of the block to 70 percent, or less, of the original block

t hi ckness. Under no circunstances will the use of small wood bl ocks, wood
chips, rope, or other material permtting excessive |oss of hanmer energy
be permtted. The Contactor shall submit to the Contracting O ficer, at

| east two weeks before the start of test pile driving operations, detai
drawi ngs of the cushion block, including records of successful use. The
type of cushion bl ock used shall not be changed during pile driving
operations unless detail drawings are subnmitted therefor and are approved
by the Contracting Oficer.

3.4.4 Aignment of Piles

Piles shall be laterally guided during driving, but shall not be unduly
restrained fromrotation. uides shall be used mainly for control in

mai nt ai ni ng alignment of the face of the bul khead and shall be | ocated at
t he approxi mate el evation of the tie-back system The Contractor shall be
responsi ble for the design, construction, and renoval of the guide system
but detail draw ngs of the proposed systemshall be submitted to the
Contracting O ficer for his review and conment prior to purchasing of any
materials for its construction. |t should be noted that inserts for
construction of the bul khead facing required that proper orientations of
the piles be maintained.

3.4.5 Tol erances in Driving
Al piles shall be driven with a variation of not nore than 20mm per neter
of pile length fromthe vertical. Top of pile shall be within 75mm of the
| ocation indicated. Manipulation of piles to force theminto position wll
not be permitted. Al piles will be checked for heave. Piles found to
have heaved shall be redriven to the required point elevation

3.4.6 Spi ces
Splicing of piles will not be permtted.

3.4.7 Pile Cuttings
Cutting off piles shall be with pneumatic tools, saw ng, or other approved
means. The use of explosives for cutting will not be pernmitted. Debris
shall not be allowed to fall into the water.

-- BEnd of Section --
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BUILDING/STRUCTURE:

CONTRACTOR:
PILE LOCATION:

PILE DRIVING LOG - CONTRACT NO.

GROUND ELEVATION:

PILE SIZE (BUTT/TIP):

DATE PILE DRIVEN:
TYPE OF PILE:

LENGTH:

CUT OFF ELEVATION:

TIME START: BATTERED/VERTICAL:
TIME FINISH: COMPANY:
HAMMER TYPE: INSPECTION:
'DEPTH' COLUMN OF PILE DRIVING RECORD REFERENCED TO:
DEPTH DEPTH DEPTH f
IN IN IN
FEET [BLOWS REMARKS FEET [BLOWS REMARKS FEET [BLOWS REMARKS CUT OFF
1 41 81 LENGTH
2 42 82
3 43 83
4 44 84 ¢
5 45 85 /il A
6 46 86 CUT OFF
7 47 g7 ELEVATION
8 48 88
9 49 89
10 50 920
11 51 91 A 2
12 52 92 GROUND e
13 53 93 ELEVATION g
14 54 94 -|"_~:':I
15 55 95 L .
16 56 96 9 | 2
17 57 97 A
18 58 98 = =
19 59 99 T 5
20 60 100 e s =
21 61 101 L
22 62 102
23 63 103 oo
24 64 104 K&
25 65 105 o
26 66 106 ¥
27 67 107 e
28 68 108 Pl
29 69 109
30 70 110
31 71 111 TIPELEVATION
32 72 112
33 73 113
34 74 114
35 75 115
36 76 116
37 77 117
38 78 118
39 79 119
40 80 120
COMMENTS:
CUT OFF ELEVATION: FROM DRAWING: PAYMENT:

TIP ELEVATION = GROUND ELEVATION - DRIVEN DEPTH =
DRIVEN LENGTH = CUT OFF ELEVATION - TIP ELEVATION =
CUT OFF LENGTH = PILE LENGTH - DRIVEN LENGTH =

DRIVEN LENGTH X BID PRICE =
CUT OFF LENGTH X (A) X BID PRICE =

(A) - SPECIFIED RATE, SEE SPECIFICATIONS
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SECTI ON 02456

PRESTRESSED CONCRETE PI LES
03/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN CONCRETE | NSTI TUTE ( ACl)

ACl 211.1 (1991) Selecting Proportions for Nornal,
Heavywei ght, and Mass Concrete

ACl 214 (1977; R 1989) Evaluation of Strength Test
Results of Concrete

ACl 315 (1992) Details and Detailing of Concrete
Rei nf or cenent

ACl 318M (1995) Buil ding Code Requirenents for
Rei nf orced Concrete (Metric)

ACl 318 (1995) Buil ding Code Requirenents for
Rei nf orced Concrete

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (1995; Rev. A) Steel Wre, Plain, for
Concr et e Rei nforcenent

ASTM A 416/ A 416M (1996) Steel Strand, Uncoated Seven-Wre
for Prestressed Concrete

ASTM A 421 (1991) Uncoated Stress-Relieved Steel Wre
for Prestressed Concrete

ASTM A 615/ A 615M (1996; Rev. A) Defornmed and Plain

Billet-Steel Bars for Concrete
Rei nf or cenent

ASTM A 616/ A 616M (1996; Rev. A) Rail-Steel Defornmed and
Plain Bars for Concrete Reinforcenent

ASTM A 617/ A 617M (1996; Rev. A) Axle-Steel Deforned and
Plain Bars for Concrete Reinforcenent

ASTM A 706/ A 706M (1996; Rev. A) Low All oy Steel Deforned
Bars for Concrete Reinforcement

ASTM C 31/ C 31M (1996) Making and Curing Concrete Test
Specimens in the Field

ASTM C 33 (1993) Concrete Aggregates

SECTI ON 02456 Page 1



Pl ER 2 REPLACEMENT 05977041

ASTM C 39 (1996) Conpressive Strength of Cylindrical
Concrete Speci nens

ASTM C 109/ C 109M (1995) Conpressive Strength of Hydraulic
Cenment Mortars (Using 2-in. or 50-mm Cube
Speci mens)

ASTM C 136 (1996; Rev. A) Sieve Analysis of Fine and
Coar se Aggregates

ASTM C 143 (1990; Rev. A) Slunp of Hydraulic Cenent
Concrete

ASTM C 150 (1997) Portland Cenent

ASTM C 172 (1990) Sanpling Freshly M xed Concrete

ASTM C 227 (1997; Rev. A) Potential Alkali Reactivity
of Cement - Aggr egat e Conbi nati ons

ASTM C 295 (1990) Petrographi c Exam nation of
Aggregates for Concrete

ASTM C 494 (1992) Chem cal Adm xtures for Concrete

ASTM C 595M (1995; Rev. A) Blended Hydraulic Cenents
(Metric)

ASTM C 595 (1994) Bl ended Hydraulic Cenents

ASTM C 618 (1997) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzol an for Use as a M neral
Adm xture in Portland Cenent Concrete

ASTM C 989 (1997) G ound G anul ated Bl ast - Fur nace
Slag for Use in Concrete and Mrtars

ASTM C 1240 (1997) Silica Fume for Use as a M neral
Adm xture in Hydraulic-Cenent Concrete,
Mortar, and G out

ASTM D 1143 (1981; R 1994) Piles Under Static Axial
Conpr essi ve Load

AVERI CAN VEELDI NG SOCI ETY, |INC. (AWb)

AWS D1. 4 (1992) Structural Wl ding Code Reinforcing
St eel

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)

PCl STD 112 (1984) Standard Prestressed Concrete Piles

PCl M\L-116 (1985) Quality Control for Plants and
Producti on of Precast Prestressed Concrete
Product s

PCl JR-119 (1972) G outing of Post-Tensioned
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Prestressed Concrete

PCl JR- 382 (1993) Design, Mnufacture and
Installation of Prestressed Concrete Piling

1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnitta
Procedures.”

1.2.1 SD- 04 Dr awi ngs
a. Piles G
b. Driving helnets, capblocks, and pile cushions G
1.2.1.1 Piles
Prepare in accordance with ACI 315. Indicate placenent of reinforcenment
i ncluding tendons. Indicate |ocation of special enbedded or attached
lifting devices, enploynent of pick-up points, support points other than
pi ck-up points, and any ot her methods of pick-up. Provide certification of
a professional engineer registered in any jurisdiction, that |ayout and
details of reinforcenent and tendons conformw th specified requirenents
and/ or that shown on the structural design draw ngs.
1.2.1.2 Driving Hel mets, Capbl ocks, and Pile Cushions

Show details of driving hel mets, capbl ocks, and pile cushions. Submt 2
weeks prior to test pile installation.

1.2.2 SD- 05 Design Data
a. Concrete mx design G

Submit a concrete mx design thirty days prior to concrete being placed,
for each type of concrete used for the piles.

1.2.3 SD-08 Statenents
a. Precasting manufacturer's quality control procedures
b. Installation procedures G
c. Suitability of pile driving equiprent
d. Geotechnical consultant docunmentation G
1.2.3.1 Quality Control Procedures

Submit 4 copies of precasting manufacturer's quality control procedures
established in accordance with PCl M\L-116.

1.2.3.2 Instal |l ati on Procedures
a. Submit information on the type of equi pnent proposed to be used,
proposed met hods of operation, proposed sequence of driving,

batter pile support plan and details of all pile driving equipnent
and accessori es.
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b. Provide details of pile driving equipnent and a Wave Equati on
Anal ysis for selection of the hammer along with a statenent of
driving procedures. The Wave Equation Analysis is to be conpleted
by the Contractor's geotechnical consultants for each test pile
| ocation where different subsurface conditions exist and is to
i nclude the following information pertaining to the proposed pile
driving equi prent:

1. Conmpleted Pile and Driving Equi pnent Data Form |ocated at the
end of this section, for each proposed pile hanmer and pile type
conbi nati on.

2. Copies of conputer input and output sheets and graphs show ng
soil resistance versus bl ow count as well as maxi num tension and
conpressi on stresses versus blow count. Analysis shall be run at
the estimated tip elevation as well as other required el evations
to define maxi numstress levels in the pile during driving.

c. Provide detailed procedures for conducting the dynamc pile |oad
test and equi pnent to be used for conducting the load test. The
detail ed description shall explain how specific informtion of
pile performance will be eval uated.

1.2.3.3 Geot echni cal Consul tant Docunent ati on
The services of an independent, registered professional geotechnica
engi neer, experienced in soil nechanics and Pile Dynam c Analysis, shall be
hired by the Contractor to observe test pile installation and job pile
installation as specified herein. The geotechnical consultant shall be
i ndependent of the Contractor and shall have no enpl oyee of enpl oyer
rel ati onship which could constitute a conflict of interest.
1.2. 4 SD- 11 Factory Test Reports
a. Aggregates G
1.2.4.1 Aggr egat es

Prior to pile fabrication, submt certified test reports for the foll ow ng
tests specified in ASTM C 33:

a. Gading

b. Amount of material finer than 75 mcroneters sieve
c. Oganic inmpurities

d. Soundness

e. Cay lunps and friable particles

f. Coal and lignite

g. Weight of slag

h. Abrasion of coarse aggregate

i. Fineness nodul us
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j. Reactive aggregates
k. Freezing and thaw ng

Submit test reports according to ASTM C 227 for potential alkali-silica
reactions, ASTM C 295 for petrographic anal ysis.

1.2.5 SD-12 Field Test Reports
a. Concrete
b. Test piles G
c. Load tests G

Submit test pile records and |load test data. Submt concrete cylinder
conpressive strength test results.

1.2.6 SD- 13 Certificates
a. Prestressing steel G
b. Portland cenent G
c. Concrete mx design
1.2.6 Portl and Cenent
Certification identifying cenent; brand nane, type, mll |ocation, quantity
to be used, size of lot represented by quality control sanple, |ot nunber,
and destination of shipment.
1.2.7 Concrete M x Design
Certify, using a Governmnent-approved i ndependent conmercial testing
| aboratory, that proportioning of mx is in accordance with ACI 211.1 or
ACl 318M for specified strength and is based on aggregate data which has
been determ ned by | aboratory tests during |last twelve nonths.
1.3 REQUI REMENTS
1.3.1 Piling
Provi de prestressed pretensioned concrete piles, PCl JR-382. Fromtest
pile data the Contractor's CGeotechnical Consultant will propose pile
lengths for job piles and pile driving and acceptance criteria for
subsequent approval by the Contracting O ficer in accordance with the
par agraph entitled "Test Piles." Base bids on providing the total |inear
meters (tip to cut-off) of piles as specified in Section 00120,
"Suppl enentary Instructions to Bidders."
1.3.2 Pile Lengths and Quantity
Measur enent and Paynent
Requi renents of "FAR 52.211-18, Variation in Estimted Quantity" shall not

apply to paynent for piling. Each pile and test pile acceptably provided
will be paid for at the bid unit price per unit |ength, which price shal
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include itenms incidental to furnishing and driving the piles including
nmobi | i zati on and denobilization, jetting, predrilling, redriving uplifted
piles, an additional 3 min furnished |length for any test pile not driven
beyond estimated pile length, and cutting off piles at the cutoff

el evation. The cost for additional length of the test piles and the
additional 1 nmeter of job pile required to anchor exposed strands into pile
cap shall be included in the total unit price cost for the job. Paynent
will be nade for job and test piles at the bid unit price for the I ength of
pile, fromtip to final cutoff, actually provided, excluding buildups and
splices directed by the Contracting Oficer to be nade. Were the tip to
cutoff length is less than that calculated fromthe results of test pile
driving and load testing, paynent for that portion of pile not driven wll
be made at 75 percent of the bid unit price and no other paynent will be
made for making the cutoff. Payment for buildups will be nmade at 125
percent of the bid unit price. Paynent for splices, as specified, will be
made at 18 tinmes the unit price per neter bid for all piling. Should the
actual cunul ative pile length driven (tip to cutoff) vary nore than 25
percent fromthe total pile length specified as a basis for bidding, at the
direction of the Contracting Officer, the unit price per unit length wll
be adjusted in accordance with provisions of "FAR 52.236-2, Differing Site
Conditions.”" Piles required to be pulled at no fault of the Contractor
will be paid for at the bid unit price for furnishing and driving the pile
inits original position plus 25 percent of the anpbunt to cover the cost of
pul ling. Such pulled piles when redriven will be paid for at 25 percent of
the bid unit price for the length driven. Paynment for each acceptably
provi ded conmplete ASTM D 1143 test loading of a single pile will be nade at
the contract unit price per test, which price shall include furnishing,

pl aci ng, and renoving testing equi pment, and pl aci ng and renovi ng test
loads. At the direction of the Contracting Oficer, |oad tests may be

wai ved at a credit to the Governnment of the unit price bid therefor

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Cenent

ASTM C 150, Type Il Low Alkali with blast furnace slag cenent conformng to
ASTM C 989, Grade 120.

1.2 Wat er

Use potable water.

.1.3 Aggr egat es

ASTM C 33 , except as nodified herein. Provide aggregate free from any
subst ance which may be deleteriously reactive with alkalies in cement in an
anmount sufficient to cause excessive expansi on of concrete. Do not m X
store in sane stockpile, or use fine aggregates fromdifferent sources of
supply in same concrete m x or same structure w thout approval.

.1.4 Fly Ash

As specified in Section 03300, "Cast-in-Place Concrete."

.1.5 Silica Fune

ASTM C 1240, Silica Fume and hi gh range water reducer shall be of sane
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manuf act ur er .
2.1.6 Adm Xt ur es

If required, ASTM C 494, Type A and ASTM C 618, Type F. Do not use
adm xt ures contai ning chlorides.

2.1.7 Prestressing Steel

Use seven-wire stress relieved strand conform ng to ASTM A 416/ A 416M or
stress relieved wire conforming to ASTM A 421. Use prestressing steel free
of grease, oil, wax, paint, soil, dirt, and | oose rust. Do not use
prestressing strands or w re having kinks, bends, or other defects.

2.1.8 Rei nf orci ng St eel

ASTM A 615/ A 615M G ade 420 or ASTM A 706/ A 706M Wl d reinforcing steel
i n accordance with AW D1. 4.

2.1.9 Ties and Spirals
Steel, ASTM A 82 for spirals and ASTM A 615/ A 615M for ties.
2.1.10 Gout

Provi de cenent grout for prestressed piles using materials conformng to
requi renents stipulated herein for concrete m xes or for post-tensioned
piles, Pl JR-119. Use admi xtures, if required, known to have no injurious
effects on steel or concrete. Do not use cal cium chloride.

2.2 CONCRETE M X DESI GN

ACl 211.1 or ACI 318M Chapter 4. Use concrete with a m ni num conpressive
strength of 35 MPa at 28 days and a maxi num si ze aggregate of 19 mm Bl ast
furnace slag cement may be used along with Type Il Low Al kali Portl and
Cement with ratios up to 50% by weight. A mnimmof 7%to a maxi mum of
10% by weight silica fune, 25% m ni mum by weight fly ash and 10 liters per
cubic neter calciumnitrate will be used in the mix. M ninmmquantity of
cenmentitious material per cubic nmeter is 400 Kg of which 300 Kg nust be
Portl and cenent.

2.3 EQUI PVENT
2.3.1 Pil e Hammers

Furni sh a hamrer capable of developing the indicated ultimate pile capacity
consi deri ng hamrer inpact velocity; ramweight; stiffness of hammer and
pil e cushions; cross section, length, and total weight of pile; and
character of subsurface material to be encountered. Use the sanme type pile
hamrer, operating at the sane rate and in the sanme manner, as that used for
driving test piles. btain required driving energy of hammer, except for

di esel hanmers, by use of a heavy ram and a short stroke with | ow i npact
velocity. At final driving, operate pile hamer in accordance wth

manuf acturer's recommendation for driving either end bearing piles or
friction piles. At final driving, operate diesel powered hammers at rate
recomended by manufacturer for hard driving. Miintain pressure at steam
or air hamrer so that: (1) for doubl e-acting hamer, the nunber of bl ows
per mnute during and at conpletion of driving of a pile is equa
approximately to that at which hammer is rated; (2) for single-acting
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hanmrer, there is a full upward stroke of the ram and (3) for differential
type hammer, there is a slight rise of hammer base during each downward
stroke. Were Pile Dynam c Anal yzer is enployed in test pile or job pile
installation, nodify driving as required based upon recomendati on of
Contractor's Ceotechni cal Consultant and approval of the Contracting
Oficer.

2.3.2 Driving Hel mets and Cushi on Bl ocks
2.3.2.1 Driving Hel mets or Caps and Pile Cushions

Use a steel driving helnet or cap including a pile cushion between top of
pile and driving helnet or cap to prevent inpact damage to pile. Use a
driving helmet or cap and pile cushion conbinati on capabl e of protecting
pil e head, m nim zing energy absorption and di ssipation, and transmtting
hanrer energy uniformy over top of pile. Provide driving helnet or cap
fit sufficiently | oose around top of pile so that pile may be free to
rotate without binding within driving helnet. During test pile
installation, denmonstrate to satisfaction of Contracting Oficer that

equi prent to be used on project perforns specified function. Use pile
cushion of solid wood or of |am nated construction using plywod, softwood
or hardwood boards with grain parallel to end of pile. Provide pile
cushion with thickness of 75 mm m ni mum and 100 nm naxi nrum and nodi fy

t hi ckness as required based upon recomendati on of Contractor's

Ceot echni cal Consul tant and approval of the Contracting Officer. Replace
pil e cushion when it beconmes highly conpressed, charred or burned, or has
beconme spongy or deteriorated in any manner

2.3.2.2 Hanmmer Cushi on or Capbl ock

Use a hammrer cushion or capbl ock between driving hel met or cap and hamer
ram consi sting of alum numand micarta (or equal) discs stacked alternately
in a steel housing. Use steel plates at top and bottom of capbl ock

Repl ace al umi num or m carta di scs that have becone damaged, split or
deteriorated in any manner.

2.4 PRODUCT QUALI TY CONTROL

VWhere piling is manufactured in a plant with an established quality control
program as attested to by a current certification in the PCl "Certification
Program for Quality Control" perform product quality control in accordance
with PCl M\L-116. Were piling is manufactured by specialists or in plants
not currently enrolled in the PCl "Certification Programfor Quality
Control ," set-up a product quality control systemin accordance with PCl
MNL- 116 and perform concrete and aggregate quality control testing using an
i ndependent commercial testing | aboratory approved by the Contracting

O ficer in accordance with the foll ow ng.

2.4.1 Aggregate Tests

Take sanples of fine and coarse aggregate at concrete batch plant and test.
Per f or m mechani cal anal ysis (one test for each aggregate size) in

accordance with ASTM C 136. Tabulate results of tests in accordance with
ASTM C 33.

2.4.2 Strength Tests
Sanpl e concrete in accordance with ASTM C 172 at tine concrete is deposited
for each production line. Performslunp tests in accordance with ASTM C 143.
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Mol d cylinders in accordance with ASTM C 31/C 31M Ml d at |east six
cylinders per day or one for every 45 cubic nmeter of concrete placed,
whi chever is greater. Cure cylinders in same manner as piles and for
accel erated curing, place at cool est point in casting bed. Perform
strength tests in accordance with ASTM C 39. Test two cylinders of each
set at 7 days or 14 days, or at a time for establishing transfer of
prestressing force (release strength) and renoval of pile fromforms. Test
remai ni ng cylinders of each set 28 days after nolding.

.4.3 Changes in Proportions

If, after evaluation of strength test results, conpressive strength is |ess
t han specified conpressive strength, nake adjustnents in proportions and
wat er content and changes in tenperature, noisture, and curing procedures
as necessary to secure specified strength. Submt changes in nmix design to
Contracting O ficer in witing.

.4.4 Conpressive Strength Test Results

Eval uate conpressive strength test results at 28 days in accordance wth
ACl 214 using a coefficient of variation of 10 percent. Evaluate strength
of concrete by averaging test results of each set of standard cylinders
tested at 28 days. Not nore than 10 percent of individual cylinders tested
shal | have a conpressive strength | ess than specified average conpressive
st rengt h.

PART 3 EXECUTI ON

3.

3.

1 PI LE DRI VI NG
1.1 Driving Piles

Drive piles to reach a driving resistance in accordance with the schedul e
whi ch the Governnent will prepare fromthe test-pile driving data. During
initial driving and until pile tip has penetrated beyond | ayers of very
soft soil or below bottom of prejetted holes, use a reduced driving energy
of the hamrer as directed by the Contracting Officer. |If a pile fails to
reach indicated tip elevation, or if a pile reaches the required tip

el evation w thout reaching required driving resistance, Notify Contracting
O ficer and performcorrective measures as directed. Provide hearing
protecti on when noise |evels exceed 140 dB

.1.2 Protection of Piles

Take care to avoid damage to piles during handling, placing pile in |eads,
and during pile driving operations. Support piles laterally during
driving, but allowrotation in | eads. Take special care in supporting
battered piles to prevent excessive bending stresses in pile. Square top
of pile to longitudinal axis of pile. Maintain axial alignnent of pile
hanmmrer with that of the pile. Use a special driving head to drive piles
havi ng strands or mld steel reinforcement projecting from head.

.1.3 Tol erances in Driving

Drive piles with a variation of not nore than 2 percent fromvertical for
plunb piles or nore than 4 percent fromrequired angle for batter piles,
with pile butt |locations being within 100 nm of |ocations indicated at
conpletion of driving. Maintain and check axial alignnent of pile and

| eaders at all times. |If subsurface conditions cause pile drifting beyond
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al | owabl e axial alignnment tol erance, notify Contracting O ficer and perform
corrective nmeasures as directed. Manipulation of piles not to exceed 100

mmis permitted to bring pile into design alignment. In addition to
specified tol erances, maintain a |l ocation to provide a clear distance of at
| east 125 nm from butt to edge of pile cap. |If clear distance can not be

mai nt ai ned, then notify Contracting O ficer. Check each pile for heave.
Redri ve heaved piles to required point elevation

3.1. 4 Jetting and Pre-Drilling of Piles

Pre-drilling prior to driving piles shall not be permtted. Jetting shal
be enpl oyed for all piles but discontinue at a depth approximately 2.0 m
above "cal cul ated" tip elevation, and achi eve renmai ni ng penetration by
driving. Jetting method and equi prent shall be approved by the Contracting
Oficer prior to commencing jetting operations. Jetting operation shall be
performed using a mnimumof 2 jet nozzles, having a mninumdianeter of 75
mm and pl aced symetrically about the pile perineter. Before starting
final driving set pile to within 300 nmof jetted depth and firmy seat
piles in place by application of a nunber of reduced energy hanmer bl ows.

3.1.5 Splices

Make splices as indicated. Paynent will be nade as an adjustnment to the
contract price.

3.1.6 Bui | d- Ups
3.1.6.1 Pr et ensi oned Pil es

VWere required, pile section may be extended to cut-off elevation by neans
of a cast-in-place reinforced concrete build-up. Mke build-up in
accordance with PCl STD-112. Construct buil d-ups made after conpletion of
driving in accordance with detail, "Build-Up Wthout Driving." WMake

buil d-ups to be driven in accordance with detail "Build-Up Wth Driving."
Have details of means for protecting joints by a suitable nortar or epoxy
approved by Contracting Oficer. Were build-ups are exposed to water,
protect cast-in-place section fromwater during curing period. Concrete in
bui |l d-up shall have a m ni nrum conpressive strength of 35 MPa. Buil d-ups
will not be permitted on nore than 5 percent of total nunber of piles. If
this percent figure is exceeded, or if in the judgnent of the Contracting
Oficer, the clustered | ocation of build-ups is undesirable, wthdraw piles
of insufficient length and replace with longer piles. Paynment for such

wi t hdrawal and replacenment will be made as an adjustnent to the contract

pri ce.

3.1.7 Pile Cut-Of

Cut off piles with a snooth I evel cut using pneumatic tools, saw ng, or

ot her suitable nmethods approved by Contracting Oficer. Use of explosives
for cutting is not pernmtted. Where indicated expose strands using hand
hel d net hods approved by the Contracting O ficer

3.1.8 Capacity

Saf e design capacity for piles is as indicated. The final driving

requi renents for job piles will be furnished to the Contractor by the
Contracting O ficer. The Government will use load test and test pile data,
know edge of soil characteristics, experience with existing soi

conditions, and other enpirical methods in determning the calculated pile
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tip elevation and the necessary driving resistance. Were piles are not
required to be driven to practical refusal, or where the capacities of

i ndi vidual piles or piles groups are not required to be determ ned by

| oadi ng test, the safe design capacity will normally be defined as a
requi red maxi num average penetration, in inches per blow, for the last 10
bl ows once the pile tip has achieved the mnimumrequired tip penetration

3.2 FI ELD QUALI TY CONTRCL
3.2.1 Test Piles

Provide 10 test piles at evenly spaced | ocations selected by the
Contracting O ficer, 5 for the 610 nmsquare piles and 5 for the 457 mm
square piles, conformng to the requirenments for job piles. Provide test
piles 3 meters longer than job pile tip to cut-off length. Record driving
data as specified in paragraph titled "Records."” |If approved after test
conpl etion, properly located test piles may be used in the finished work.
Fourteen cal endar days prior to test pile installation, the Contractor's
Ceot echni cal Consultant, the Contracting Oficer and the Contractor shal
meet at the Contracting Oficer's office to discuss the test pile
installation program Al test piles shall be installed under the ful

ti me observation of the Contractor's CGeotechnical Consultant. Pile driving
criteria and pile lengths for job piles will be proposed in witing by the
Contractor's Geotechnical Consultant. The Contracting Oficer shall have 5
wor ki ng days to review the results of the testing and determ ne the m ni mum
depth of tip penetration and approve driving and acceptance criteria for
job piles. Fromthese requirenments, the Contractor shall prepare a
schedul e of the nunber of piles of each length to be used and their

| ocation. Submt schedule for approval before any piles, except test

piles, are provided. The Government reserves the right to take up to 3

wor ki ng days to review and approve the Contractor prepared schedule of pile
| engths and | ocations. The excess pile length ordered over the tip to
cut-off length listed in the schedule as finally approved shall be the
responsibility of the Contractor

3.2.2 Dynamic Pile Analysis

Use test piles of type as specified el sewhere in this section. Drive test
piles at the locations indicated. The contractor shall enploy an

i ndependent inspection firm hereinafter referred to as the "Contractors
Ceot echni cal Consultant™, experienced in the pile driving process,
monitoring of test pile installation, and in the use of the Pile Driving
Anal yzer and its related equipment. Dynamic Pile analysis shall be
performed as foll ows:

a. FEach dynamic pile analysis shall be perforned in two steps. The
first test will occur on 3 test piles in each size group. The
first step is to check the hamer, pile and soil performnce, and
to determine the suitability of the proposed hammer for the size,
I ength and type of pile being driven for the soil types
encountered as the piles are driven. This initial nonitoring
shal | determ ne whether pre-augering or jetting is appropriate,
efficiency of the hanmer relative to specified efficiency,
ef fecti veness of cushion, |evel of conpressive and tensile stress
in pile and extent/| ocation of any pile damage caused by the
initial driving. Wth each blow of the pile the information
listed bel ow shall be electronically recorded and anal yzed by the
Pile Driving Analyzer.
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(1) Bl ow nunber
(2) Blowrate per mnute.
(3) Input and reflected values of force and velocity.

(4) Value of upward and downward traveling force wave
with time.

(5) Maximum and final transferred energy to pile, hamer
system effici ency.

(6) Maximum conpressive stress, velocity, acceleration
and di spl acenent.

(7) Maximumtensile stress in pile.

(8) Pile structural integrity, damage detection, extent
and | ocati on.

(9) Bearing capacity of pile by Case nethod.

If the pile, hamer and soil performance eval uati on recomends
changes to the hanmer stroke, pile cushioning, augering or any

ot her aspect for the pile driving operation these changes shall be
i ncorporated into production pile driving in an effort to control
excessi ve stresses and pil e danage. The first step shall be on
the two remaining test piles and the Contractor shall not proceed
with further production pile driving until the recomendati ons
made by his Geotechnical Consultant are reviewed and approved of
by Contracting Oficer, and inplenmented by the Contractor. Thi s
procedure shall be repeated until allowable tensile and
conpressive stresses are achieved in the pile and/or pile damage
is mnimzed.

b. Upon completion of test pile driving the piles shall be allowed to
set-up for at l|east 48 hours. After evaluation of pile, hamer
and soil performance by the Contractors Ceotechnical Consultant,

t he second phase of the dynamc pile analysis may proceed. The
second step of dynamic pile analysis is the dynamc |oad test.
The pile(s) with the worst driving record(s) shall be used for
dynami c |load testing. This portion of the evaluation requires
striking the set-up piles a mninumof 20-50 times or as directed
by the Contractors CGeotechni cal Consultant using the sanme hanmer
whi ch was used for the test pile driving and which will be used
for production pile driving. 1In addition to those itens |isted
above, selected restrike driving records (as directed by the
Contractor's Ceotechnical Consultant are to be subjected to

ri gorous computer analysis by the Case Pile Wave Anal ysis Program
(CAPWAP) for determ nation of resistance distribution, soi

resi stance and properties, and plot of applied | oad vs. average
pil e di spl acenent based on the cal cul ated soil properties.

c. Performance Report:
(1) Upon satisfactory conpletion of each dynamic |oad test a
m ni mum of three copies of a Pile Performance Report shall be

submtted for the Contractor by the Contractors Geotechnica
Consul tant. The subnmittal shall be prepared and seal ed by a
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Pr of essi onal Engi neer registered in the State of Virginia and
shall be made within three working days of the conpletion of the
dynam c | oad test.

(2) The report for the Dynamic Pile Analysis shall contain the
followi ng information:

(a) Bearing capacity of pile from Case
Pil e Wave Anal ysis Program (CAPWAP). Information
resulting fromanalysis of a selected restrike bl ow

(b) Maximum and final transferred energy, hamer system
ef ficiency.

(c) Maxi mum conpressive stress, velocity, acceleration and
di spl acenent .

(d) Maximumtensile stress in pile.

(e) Pile structural integrity, damage detection, extent
and | ocati on.

(f) Blows per mnute and bl ow nunber.

(g) Input and reflection values of force and velocity,
upward and downward traveling force wave with time.

(h) Pile skin friction and toe resistance distribution
(i) Maximumenergy transferred to pile.

(3) The maxi mum al |l owabl e pile design load will be proposed by
the Contractors CGeotechnical Consultant based upon the results of
a satisfactory pile load test conducted on a pile driven as
specified herein and shall include the effects of |load transfer to
the soil above the foundation stratum

d. Wave Equati on Anal ysis:

(1) Prior to driving any pile, the Contractor shall submt a pile
Wave Equation Analysis, performed by his Geotechnical Consultant,
for each size pile and distinct subsurface profile condition.
These anal yses shall take into account the proposed hamer
assenbly, pile cap block and cushion characteristics, the pile
properties and estimated | engths, and the anticipated soi
properties. Only one specific nodel of pile hamer may be used
for each pile type and capacity.

(2) The Wave Equation Anal yses shall denonstrate that the piles
wi Il not be damaged during driving and shall determ ne the safe
| evel energy transmission to the pile and indicate the bl ow count
necessary to achieve the required ultimte static pile capacities.

(3) Al pile driving equi prent furnished by the Contractor shal
be subject to the approval of the Engineer. The attached pile
driving hamrer formshall be conpleted in full as part of the
submttal of the results of the Wave Equati on Anal yses.

(4) The cost of perform ng the Wave Equati on Anal yses shall be

SECTI ON 02456 Page 13



Pl ER 2 REPLACEMENT 05977041

3.

paid for by the Contractor, included in the contract base bid.

e. The equipment to be used for dynamc testing of the pile hamer
and soil performance and for dynamic load testing of the test pile
shall be a nodel GCPC Pile Driving Anal yzer as manufactured by
Pile Dynamics, Inc., of Ceveland Chio or approved equival ent.

f. Al services of the Contractors Ceotechnical Consultant shall be
paid for by the Contractor. The Contractors Ceotechnica
Consul tant shall be avail abl e throughout the pile driving
operation to consult with the Contracting O ficer when required by
the Contracting Officer. The cost of changes in the Contractor's
procedure, as required by evaluation of the results of the Pile
Driving Analysis, shall be at the contractor's expense.

2.3 Static Load Tests

Perform | oad tests on one test pile of each size group in accordance with
ASTM D 1143 as nodi fied herein. Performload tests on test piles directed
by the Contractors CGeotechni cal Consultant and approved by the Contracting
Oficer. In performing the load test, the ultinmate | oad to be applied
shall be two tinmes the safe bearing capacity and the Standard Loadi ng
Procedure shall be enployed. The load test will be conducted by the
Contractors Geotechnical Consultant. Provide facilities for the
Contractors Geotechnical Consultant and the Contracting Oficer to inspect
and neasure the deflection or settlement of the pile under test | oad.
Furni sh and set up test |oad equi pnent and load piles. |oad test equi pnment
shall not be nmobilized until directed. The safe design capacity of a test
pile shall be determ ned by the Contractors Geotechnical Consultant and
shall be determined fromthe results of the |oad test, and shall be the

| esser of the two val ues conputed according to the foll ow ng:

a. One-half the test |oad which causes a settlenent of 0.25 nmper .9
nmetric ton of test |oad.

b. One-half the test |load that causes a gross settlenment of 25 mm
provi ded the | oad-settl ement curve shows no sign of failure.

.2.4 Pil e Records

Keep a conplete and accurate record of each pile driven. Indicate the pile
| ocation, deviations frompile |ocation, cross section shape and

di mensi ons, original length, ground elevation, tip elevation, cut-off

el evations, penetration in blows per nmeter for the entire |l ength of
penetration for test piles, penetration in blows per meter for the last 3
meters for job piles, hammer data, including rate of operation, nmake, and
size, and any unusual pile behavior or circunstances experienced during
driving such as redriving, heaving, weaving, obstructions, and
unanticipated interruptions. A preprinted formfor recording pile driving
data is included at the end of this section. Subnit conplete and accurate
records of installed piles to Contracting Oficer within 15 cal endar days
after conpletion of the pile driving. Make pile driving records avail abl e
to the Contracting Oficer at the job site, a mninumof 24 hours after
each day of pile driving.

-- BEnd of Section --
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BUILDING/STRUCTURE:

CONTRACTOR:
PILE LOCATION:

PILE DRIVING LOG - CONTRACT NO.

GROUND ELEVATION:

PILE SIZE (BUTT/TIP):

DATE PILE DRIVEN:
TYPE OF PILE:

LENGTH:

CUT OFF ELEVATION:

TIME START: BATTERED/VERTICAL:
TIME FINISH: COMPANY:
HAMMER TYPE: INSPECTION:
'DEPTH' COLUMN OF PILE DRIVING RECORD REFERENCED TO:
DEPTH DEPTH DEPTH f
IN IN IN
FEET [BLOWS REMARKS FEET [BLOWS REMARKS FEET [BLOWS REMARKS CUT OFF
1 41 81 LENGTH
2 42 82
3 43 83
4 44 84 ¢
5 45 85 /il A
6 46 86 CUT OFF
7 47 g7 ELEVATION
8 48 88
9 49 89
10 50 920
11 51 91 A 2
12 52 92 GROUND e
13 53 93 ELEVATION g
14 54 94 -|"_~:':I
15 55 95 L .
16 56 96 9 | 2
17 57 97 A
18 58 98 = =
19 59 99 T 5
20 60 100 e s =
21 61 101 L
22 62 102
23 63 103 oo
24 64 104 K&
25 65 105 o
26 66 106 ¥
27 67 107 e
28 68 108 Pl
29 69 109
30 70 110
31 71 111 TIPELEVATION
32 72 112
33 73 113
34 74 114
35 75 115
36 76 116
37 77 117
38 78 118
39 79 119
40 80 120
COMMENTS:
CUT OFF ELEVATION: FROM DRAWING: PAYMENT:

TIP ELEVATION = GROUND ELEVATION - DRIVEN DEPTH =
DRIVEN LENGTH = CUT OFF ELEVATION - TIP ELEVATION =
CUT OFF LENGTH = PILE LENGTH - DRIVEN LENGTH =

DRIVEN LENGTH X BID PRICE =
CUT OFF LENGTH X (A) X BID PRICE =

(A) - SPECIFIED RATE, SEE SPECIFICATIONS
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SECTI ON 02457

STEEL SHEET PI LES
09/ 97

PART 1 GENERAL

1.

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 36/ A 36M (1996) Carbon Structural Steel
ASTM A 328/ A 328M (1993; Rev. A) Steel Sheet Piling

AMERI CAN VELDI NG SOCI ETY, INC. (AWS)

AWS D1.1 (1996) Structural Wl ding Code Steel

.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures.”

2.1 SD- 04 Dr awi ngs

a. Steel sheet piles G

Submit drawi ngs for approval prior to start of the work or ordering
materials. Include details of top protection, special reinforcing tips,
tip protection, |agging, splices, fabricated additions to plain piles and
driving, cut-off nethod, and corrosion protection. Draw ngs for sheet
piling including fabricated sections shall show conpl ete di mensions

i ncl udi ng m ni mum section properties and details of piling and the driving
sequence and location of piling. Include details and di nensions of

tenpl ates and other tenporary guide structures for installing the piling.
Provi de details of the nethod of handling piling to prevent pernmanent
deflection, distortion or damage to piling interl ocks.

.2.2 SD- 08 St atements

a. Pile pulling nethod

b. Pile driving equi prent

.2.2.1 Pile Driving Equi pnent

Submit descriptions of pile driving equi pnent to be enployed in the work to
the Contracting O ficer for approval. Descriptive information includes
manuf acturer's name, nodel nunbers, capacity, rated energy, hanmmrer details,
cushion material, helnmet, tenplates, and jetting equi pnent.

2.3 SD- 18 Records
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a. Pile driving record G
1.3 REQUI REMENTS
1.3.1 Basi s of Bids

Base bids on pile sections and | engths as indicated. Should the tota
nunber of piles or the nunber of each length vary fromthat specified as
the basis for bidding, an adjustnent in the contract price and tinme for
conpletion will be made. No additional paynent will be nade for w thdrawn,
damaged, rejected, or msplaced piles; for any portion of a pile remaining
above the cut-off elevation; for backdriving; for cutting off piles, or for
any cut off length of piles.

1.4  DELIVERY AND STORAGE
Handl e piling using handling holes or lifting devices. Handle Ilong |ength
piles with care to prevent damage. Support on | evel blocks or racks spaced
not nmore than 3 mapart and not nore than 0.60 mfromthe ends. Supports

between multiple lifts shall be in a vertical plane. Protect piling to
prevent danage to coatings and to prevent corrosion prior to installation

PART 2 PRODUCTS

2.1  STEEL SHEET PILES
Meet the requirements specified herein. Heavy gage hot-rolled sheet piling
shall conformto ASTM A 328/ A 328M The interl ock of sheet piling shall be
free-sliding, allow a swing angle of at |east 0.09 rad when threaded and
mai ntai n continuous interlocking when installed. Sheet piling shall be
full-length sections of the di mensions shown. Provide sheet piling with
standard pulling holes. Metalwork fabrication for sheet piling sections
shall conformto the requirenments of Section 05500, "Metal Fabrications."

2.2  STEEL PLATES

Structural steel plates for splices and other fabrication appurtenances
shall conformto ASTM A 36/ A 36M

PART 3 EXECUTI ON
3.1 EARTHWORK

Performin accordance with Section 02315, "Excavation and Fill."
Backfill as indicated.

3.2 | NSTALLATI ON

3.2.1 Pi | e Hammer
Use a pile hammer having a delivered force or energy suitable for the total
wei ght of the pile and the character of subsurface material to be
encountered. Operate hamer at the rate(s) reconmended by the manufacturer
t hroughout the entire driving period. Repair damnage to piling caused by
use of a pile hamrer with excess delivered force or energy.

3.2.2 Pile Protection

Use a protecting cap during driving to prevent danage to the top of the
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sheet piling.
3.2.3 Tenpl at es

Prior to driving, provide tenplate or driving frane suitable for aligning,
supporting, and maintaining sheet piling in the correct position during
setting and driving. Use a systemof structural framng sufficiently rigid
to resist lateral and driving forces and to adequately support the sheet
piling until design tip elevation is achieved. Provide at least two |evels
of support, at third points. Tenplates shall not nove when supporting
sheet piling. Fit tenplates with wood bl ocking to bear against the web of
each alternate sheet pile and hold the sheet pile at the design | ocation
alignment. Provide outer tenplate straps or other restraints as necessary
to prevent the sheets fromwarping or wandering fromthe alignment. Mark
tenplate for the | ocation of the |eading edge of each alternate sheet pile.

If in view, also mark the second level to assure that the piles are
vertical and in position. |If two guide marks cannot be seen, other neans
must be used to keep the sheet pile vertical along its | eadi ng edge.

3.2. 4 Pile Driving

Maintain piling vertical during driving. Drive piles in such a manner as
to prevent damage to the piles and to provide a continuous closure. \Were
possible, drive Z-pile with the ball end leading. |If an open socket is

| eading, a bolt or simlar object placed in the bottomof the interlock
will mnimze packing material into it and ease driving for the next sheet.
Increnental |y sequence driving of individual piles such that the tip of any
sheet pile shall not be nore than 1.20 m bel ow that of any adjacent sheet
pile. Wen the penetration resistance exceeds five blows per inch, the tip
of any sheet pile shall not be nore than 0.60 m bel ow any adj acent sheet
pile.

3.2.5 Cutting and Splicing

Piles driven to refusal or the point where additional penetration cannot be
attained and are extendi ng above the required top el evation in excess of
the specified tol erance shall be cut off to the required elevation. Piles
driven below the required top el evation and piles damaged by driving and
cut off to permt further driving shall be extended as required to reach
the top elevation by splicing when directed by the Contracting Officer. If
directed by the Contracting Oficer, splice piles as required to drive them
to depths greater than shown on the drawi ngs and extend themup to the
required top elevation. Piles adjoining spliced piles shall be full length
unl ess ot herwi se approved. |If splices are allowed in adjoining piles the
splices nmust be spaced at least 3 neters apart in elevation. Wl di ng of
splices shall conformto the requirenents of Section 05500, "Meta
Fabrications.” Ends of piles to be spliced shall be squared before
splicing to elimnate dips or canber. Splice piles with concentric
alignment of the interlocks so that there are no discontinuities, dips or
canber at the abutting interlocks. Spliced piles shall be free sliding and
able to obtain the maxi mum swing with contiguous piles. Trimthe tops of
pil es excessively battered during driving, when directed at no cost to the
Governnment. Pile cut-offs shall becone the property of the Contractor and
shall be renoved fromthe site. Use a straight edge in cutting by burning
to avoid abrupt nicks. Bolt holes shall be drilled or may be burned and
reamed by approved met hods which will not danage the surroundi ng netal.

Hol es other than bolt holes shall be reasonably snooth and the proper size
for rods or other itens to be inserted. Do not use explosives for cutting.
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3.2.6 Welding

Shop and field welding, qualification of welding procedures, welders, and
wel di ng operators shall be in accordance with AW D1. 1.

3.2.7 Tol erances in Driving

Drive all piles with a variation fromvertical of not nore than 22 nm per
meter. Place the pile so the face will not be nore than 150 mm from
vertical alignment at any point. Top of pile at elevation of cut-off shal
be within 12 mm horizontally and 50 nmvertically of the |ocation

i ndi cated. Manipulation of piles to force theminto position will not be
permtted. Check all piles for heave. Redrive all heaved piles to the
required tip elevation

3.3 | NSPECTI ON

Perform conti nuous inspection during pile driving. Inspect all piles for
conpliance with tol erance requirenents. Bring any unusual problens which
may occur to the attention of the Contracting Oficer

3.3.1 I nspection of Driven Piling

The Contractor shall inspect the interlocks of the portion of driven piles
t hat extend above ground. Renove and replace piles found to be out of
i nterl ock.

3.3.2 Pul I'i ng and Redri vi ng

The Contractor may be required to pull selected piles after driving to
determ ne the condition of the underground portions of piles. The pile
pul i ng met hod nust be approved by the Contracting Officer. Renpbve and
repl ace at the Contractor's expense any pile pulled and found to be danaged
to the extent that its usefulness in the structure is inpaired. Redrive
piles pulled and found to be in satisfactory condition

3.4 I NSTALLATI ON RECORDS

Maintain a pile driving record for each sheet pile. Indicate on the
installation record installation dates and tinmes, type and size of hamer,
rate of operation, total driving time, dinensions of driving helnet and cap
used, blows required per neter for each neter of penetration, final driving
resistance in blows for final 150 mm pile locations, tip elevations,
ground el evations, cut-off elevations, and any reheading or cutting of
piles. Record any unusual pile driving problens during driving. Submt
conplete records to the Contracting Oficer

-- BEnd of Section --
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BUILDING/STRUCTURE:

CONTRACTOR:
PILE LOCATION:

PILE DRIVING LOG - CONTRACT NO.

GROUND ELEVATION:

PILE SIZE (BUTT/TIP):

DATE PILE DRIVEN:
TYPE OF PILE:

LENGTH:

CUT OFF ELEVATION:

TIME START: BATTERED/VERTICAL:
TIME FINISH: COMPANY:
HAMMER TYPE: INSPECTION:
'DEPTH' COLUMN OF PILE DRIVING RECORD REFERENCED TO:
DEPTH DEPTH DEPTH f
IN IN IN
FEET [BLOWS REMARKS FEET [BLOWS REMARKS FEET [BLOWS REMARKS CUT OFF
1 41 81 LENGTH
2 42 82
3 43 83
4 44 84 ¢
5 45 85 /il A
6 46 86 CUT OFF
7 47 g7 ELEVATION
8 48 88
9 49 89
10 50 920
11 51 91 A 2
12 52 92 GROUND e
13 53 93 ELEVATION g
14 54 94 -|"_~:':I
15 55 95 L .
16 56 96 9 | 2
17 57 97 A
18 58 98 = =
19 59 99 T 5
20 60 100 e s =
21 61 101 L
22 62 102
23 63 103 oo
24 64 104 K&
25 65 105 o
26 66 106 ¥
27 67 107 e
28 68 108 Pl
29 69 109
30 70 110
31 71 111 TIPELEVATION
32 72 112
33 73 113
34 74 114
35 75 115
36 76 116
37 77 117
38 78 118
39 79 119
40 80 120
COMMENTS:
CUT OFF ELEVATION: FROM DRAWING: PAYMENT:

TIP ELEVATION = GROUND ELEVATION - DRIVEN DEPTH =
DRIVEN LENGTH = CUT OFF ELEVATION - TIP ELEVATION =
CUT OFF LENGTH = PILE LENGTH - DRIVEN LENGTH =

DRIVEN LENGTH X BID PRICE =
CUT OFF LENGTH X (A) X BID PRICE =

(A) - SPECIFIED RATE, SEE SPECIFICATIONS
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SECTI ON 02465

PRESTRESSED CYLI NDER CONCRETE PI LES
05/ 98

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AMERI CAN CONCRETE | NSTI TUTE (ACl)

ACl 211.1 (1991) Selecting Proportions for Nornal,
Heavywei ght, and Mass Concrete

ACl 214 (1977; R 1989) Evaluation of Strength Test
Results of Concrete

ACl 315 (1994) Details and Detailing of Concrete
Rei nf or cenent

ACl 318M (1995) Buil ding Code Requirenents for
Rei nf orced Concrete (Metric)

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (1995; Rev. A) Steel Wre, Plain, for
Concr et e Rei nforcenent

ASTM A 416/ A 416M (1996) Steel Strand, Uncoated Seven-Wre
for Prestressed Concrete

ASTM A 421 (1991) Uncoated Stress-Relieved Steel Wre
for Prestressed Concrete

ASTM A 496 (1997) Steel Wre, Deformed, for Concrete
Rei nf or ci ng

ASTM A 615 (1996) Deforned and Plain Billet-Steel
Bars for Concrete Rei nforcement

ASTM A 616/ A 616M (1996) Rail-Steel Deforned and Plain Bars
for Concrete Reinforcenent

ASTM A 617/ A 617M (1996; Rev. A) Axle-Steel Deforned and
Plain Bars for Concrete Reinforcenent

ASTM A 706/ A 706M (1996; Rev. A) Low Al l oy Steel Deforned
Bars for Concrete Rei nforcement

ASTM C 31/ C 31M (1996) Making and Curing Concrete Test
Specimens in the Field
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ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1996) Conpressive Strength of Cylindrical
Concrete Speci nens

ASTM C 109/ C 109M (1995) Conpressive Strength of Hydraulic
Cement Mortars (Using 2-in. or 50-mm Cube
Speci mens)

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 143 (1990; Rev. A) Slunp of Hydraulic Cenent
Concrete

ASTM C 150 (1996) Portland Cenent

ASTM C 172 (1990) Sanpling Freshly M xed Concrete

ASTM C 260 (1995) Air-Entraining Adm xtures for
Concrete

ASTM C 494 (1992) Chem cal Adm xtures for Concrete

ASTM C 595M (1995; Rev. A) Blended Hydraulic Cenents
(Metric)

ASTM C 618 (1996; Rev. A) Coal Fly Ash and Raw or

Cal ci ned Natural Pozzolan for Use as a
M neral Adm xture in Portland Cement
Concrete

ASTM C 989 (1997) G ound G anul ated Bl ast - Fur nace
Slag for Use in Concrete and Mrtars

ASTM C 1240 (1997) Silica Fume for Use as a M neral
Adm xture in Hydraulic-Cenment Concrete,
Mortar, and G out

ASTM D 1143 (1981; R 1994) Piles Under Static Axial
Conpr essi ve Load

AVERI CAN VEELDI NG SOCI ETY, | NC. (AWb)

AWS D1. 4 (1992) Structural Wl ding Code Reinforcing
St eel

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)

PCl STD 112 (1984) Standard Prestressed Concrete Piles

PCl M\L-116 (1985) Quality Control for Plants and
Producti on of Precast Prestressed Concrete
Pr oduct s

PCl JR-119 (1972) G outing of Post-Tensioned

Prestressed Concrete
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PCl JR- 382 (1993) Dseign, Mnufacture and
Installation of Prestressed Concrete Piling

1.2 SUBM TTALS

Submit the following in accordance with Section entitled "Submttal
Procedures.”

1.2.1 SD- 04, Drawi ngs
a. Piles G
b. Driving helnets, capblocks, and pile cushions G
c. Piledriving plan G
d. Batter pile support plan G
1.2.1.1 Piles
Prepare in accordance with ACI 315. Indicate placenent of reinforcenment
i ncluding prestressing tendons. Indicate |ocation of special enbedded or
attached lifting devices, enploynment of pick-up points, support points
ot her than pick-up points, and any other nethods of pick-up. Provide
certification of a professional engineer registered in any jurisdiction,
that layout and details of reinforcement and tendons conformw th that
shown on the structural design draw ngs.

1.2.1.2 Driving Hel mets, Capbl ocks, and Pile Cushions

Show details of driving hel mets, capbl ocks, and pile cushions. Submt 2
weeks prior to test pile installation.

1.2.2 SD- 05, Design Data
a. Concrete mx design G
b. G out
c. Joint Sealing Material
1.2.3 SD- 06, Instructions
a. Dynamic Pile Testing Plan G
b. Interior Inspection for Pile Damage G
Provi de instructions and procedures on how the Contractor will assist the
Governnment in the processes of Dynamic Pile Testing and Interior |Inspection
of Damaged Pil es.
1.2.4 SD- 07, Schedul es
a. Oder List
1.2.5 SD-08, Statenents

a. Precasting manufacturer's quality control procedures
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b. Suitability of pile driving equipment G

1.2.5.1 Quality Control Procedures

1

1

Provide a statenent of precasting manufacturer's quality control procedures
established in accordance with PCl MN\L-116.

.2.5.2 Install ati on Procedures

Submit installation instructions for pile driving plan and batter pile
support plan

.2.6 SD- 11, Factory Test Reports

a. Aggregates

.2.6.1 Aggr egat es

Prior to pile fabrication, submt certified test reports for the foll ow ng
tests specified in ASTM C 33:

a. Gading
b. Amount of material finer than 75 microneters sieve
c. Oganic inmpurities
d. Soundness
e. Cay lunps and friable particles
f. Coal and lignite
g. Weight of slag
h. Abrasion of coarse aggregate
i . Fineness nodul us
j. Reactive aggregates
k. Freezing and thaw ng
2.7 SD-12, Field Test Reports
a. Concrete Strength G
b. Test piles G
Cc. Load tests G

Submit test pile records and |load test data. Submt concrete cylinder
conpressive strength test results.

2.8 SD- 13, Certificates

a. Prestressing Tendons
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b. Portland cenment
c. Concrete mx design
1.2.8.1 Portl and Cenent

Certification identifying cenent; brand nane, type, mll |ocation, quantity
to be used, size of lot represented by quality control sanple, |ot nunber,
and destination of shipment.

1.2.9 SD- 18, Records
a. Pile records G
Submit pile and test pile records. Submt |oad test data and results.
1.3 REQUI REMENTS
1.3.1 Piling

Provi de prestressed post-tensioned cylindrical concrete piles, PCl JR- 382.
Fromtest pile data the Government will determne and list "calculated" tip
el evations or driving resistances for each pile. This information will be
given to the Contractor no later than 10 days fromrecei pt of conplete test
data. Use this list as the basis for ordering the piles. Do not order
piles until list is provided by the Governnment. Test piles shall be 1.5
meter |onger than the bid I ength.

1.3.1.1 Fabricati on Pl ant Requirenents

Al piles shall be of new manufacture and shall be produced at a
fabricating plant engaged in the manufacture of simlar type units. The
fabricator shall have successful experience in fabrication of precast
cylinder pile units simlar to units required for the Project. Fabricator
must be an active nmenber of the Precast/Prestressed Concrete Institute
(PCl), and the fabricator's precast concrete manufacturing plant shall be
certified by the PCl Plant Certification Programprior to the start of
production. Certification shall be in the follow ng product groups and
categories: B2, B3 or B4.

Alternatively, if the proposed fabrication plant is a non-PCl certified
installation, the Contractor shall denonstrate to the satisfaction of the
CGovernment, the ability to fabricate the precast and prestressed units in
accordance with the Project requirenents. The Contractor, at his expense,
shall retain the services of an independent testing or consulting firm
approved by the Contracting O ficer, who shall inspect the fabrication

pl ant at |east once per nonth during the first year of precast and
prestressed concrete unit production, and issue to the Contracting Oficer
a report certified by a qualified Registered Professional Engineer in the
state which the non-PCl certified installation is [ocated, that al

mat eri als, methods, products and quality control neet all the requirenents
of the specifications, the plans and the Prestressed Concrete Institute's
"Manual for Quality Control for Plants and Production of Precast and
Prestressed Concrete Products”, M\L-116. The independent testing or
consulting firmshall have experience in simlar types of inspections of
precast operations.

If a report by the independent testing or consulting firmindicates
non- conf ormance with the above requirenents, the Contracting O ficer, at
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t he expense of the Contractor, may perform an i ndepedent inspection, and
may request acceptance of fabricated units until the fabrication plant
conplies with the above requirenents.

The Contractor's approved fabrication plant shall have sufficient
producti on capacity to produce the required units w thout causing delay in
the work. The Contracting O ficer shall reserve the right to i nspect the
fabrication plant prior to production or at any tinme during production and
nmeet with the contractor and manufacturer to discuss the facilities,
mat eri al s, production methods, draw ngs, and production schedul es.

1.3.2 Measur enent and Paynent

Requi renents of "FAR 52.211-18, Variation in Estimted Quantity" shall not
apply to paynent for piling. Each pile and test pile acceptably provided
will be paid for at the bid unit price per unit |ength, which price shal
include itenms incidental to furnishing and driving the piles including
nmobi | i zati on and denobilization, jetting, predrilling, redriving uplifted
piles and cutting off piles at the cutoff elevation. The cost for
additional length for the test piles shall be included in the total unit
price cost for the job. Paynent will be nade for job and test piles at the
bid unit price for the length of pile, fromtip to final cutoff, actually
provi ded, excluding splices directed by the Contracting Oficer to be nade.
VWere the tip to cutoff length is | ess than that cal culated fromthe
results of test pile driving and | oad testing, paynment for that portion of
pile not driven will be made at 75 percent of the bid unit price and no

ot her paynent will be nmade for making the cutoff. Paynent for splices, as
specified, will be nade at the bid unit price for splices. Should the
actual cunulative pile length driven (tip to cutoff) vary nore than 25
percent fromthe total pile length specified as a basis for bidding, at the
direction of the Contracting Officer, the unit price per unit length wll
be adjusted in accordance with provisions of "FAR 52.236-2, Differing Site
Conditions.”" Piles required to be pulled at no fault of the Contractor
will be paid for at the bid unit price for furnishing and driving the pile
inits original position plus 25 percent of the anpbunt to cover the cost of
pul ling. Such pulled piles when redriven will be paid for at 25 percent of
the bid unit price for the length driven. Paynment for Restriking the pile
at 24 hours as directed by the Contracting Officer will be paid for at the
bid unit price. Paynent for each acceptably provided conplete test |oading
of a single pile will be nade at the contract unit price per test, which
price shall include furnishing, placing, and renmoving testing equi pnent,
and placing and removing test |loads. At the direction of the Contracting
Oficer, load tests may be waived at a credit to the Governnent of the unit
price bid therefor. Paynment for Dynamic Pile testing assistance, Bailing
out the interior of cylinder piles and Interior Inspections of cylinder
piles will be made at the bid unit price respectively.

1.4  DELI VERY, STORAGE AND HANDLI NG

a. Piles shall be delivered to the Project site in such quantities
and at such tinmes to ensure continuity of pile driving and testing
operations and adherence to the Project Schedul e.

b. Special care shall be taken in handling, transporting, and storing
cylinder piles. Piles danaged whil e being handl ed or transported
will be rejected and shall be replaced or repaired as acceptable
to the Contracting Oficer at no additional cost to the Government.

c. Al cylinder piles shall be stored on solid, non-yielding storage

SECTI ON 02465 Page 6



Pl ER 2 REPLACEMENT 05977041

bl ocks in a manner to prevent torque of objectionable bending.

d. In handling, transporting, and storing piles, the nunber and
| ocation of supports shall be in accordance with the
manuf acfurer's requirenments for the |l engths of piles involved. At
a mnimmthe concrete piles shall be handled with cable slings
| ocated at the pick-up points as shown on the plans.

e. Cylinder piles shall not be transported fromthe casting yard
until the concrete has reached the mni numrequired 28-day
conpressi ve strength.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS

1.1 Cement

Portl and cement conforming to ASTM C 150, Type Il low alkali. Bl ast
furnace slag cement conformng to ASTM C 989, G ade 120

1.2 Wat er

Use potable water.

.1.3 Aggr egat es

ASTM C 33 , except as nodified herein. Provide aggregate free from any
subst ance which may be deleteriously reactive with alkalies in cement in an
anmount sufficient to cause excessive expansi on of concrete.

.1.3.1 Fi ne Aggregates

Shal | consist of natural sand having clean, hard, sharp, durable, uncoated
grains.

.1.3.2 Coar se Aggregates

Shal | consist of crushed stone (grading size 57 or 67) having clean, hard,
strong, durable, uncoated particles.

.1.4 Fly Ash

As specified in Section 03300, "Cast-in-Place Concrete."

.1.5 Silica Fune

ASTM C 1240, Silica Fume and hi gh-water reducer shall be of sane
manuf act urer.

.1.6 Air Entraining Adm xtures

Shall conformto the requirenments of ASTM C 260.

1.7 Prestressi ng Tendons

ASTM A 416/ A 416M G ade 270, 13 mmdi aneter, |ow relaxation steel strands.
Tendons shall consist to two(2) strands of seven uncoated wires each. The
nunber and types of tendons per pile shall be as indicated on the plans.
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2.1.8 Rei nf orci ng St eel

Spiral wire shall conformto ASTM A 82 plain, cold-drawn steel wire for
precast concrete and ASTM A 496 col d-wor ked, deformed steel wire for cast
in place concrete. Deformed bars shall conformto ASTM A 615, G ade 60

2.1.9 Anchorages and End Fittings
ACl 318M for post-tensioned assenblies.
2.1.10 Gout

Provi de cenent grout for prestressed piles using materials conformng to
requi renents stipulated herein for concrete m xes or for post-tensioned
piles, Pl JR-119. Use admi xtures, if required, known to have no injurious
effects on steel or concrete. Do not use calciumchloride. Gout shal
have a m ni mum conpressive strength of 30 MPa in 28 days, as determ ned by
testing 50 nm x 50 nm x 50 nm cubes.

2.1.11 Joint Sealing Materi al

The abutting joint surfaces of precast segnents shall be covered by a
sealing material of sufficient thickness to fill all voids between the end
surface, except at the core holes for the stressing strands and telltales,
when brought together under conpression as specified. This sealing
material rmust attain a minimumultimte conpressive strength of 50 MPa in
28 days, and shall be as resistant to exposure and weathering as is the
concrete.

2.2 CONCRETE M X DESI GN

ACl 211.1 or ACI 318M, Chapter 4. The concrete mx portions shall be
based on m x designs that have previously been used and can be denonstrated
t hrough manufacturer's records to devel op 28-day conpressive strengths of
50 MPa minimum Bl ast furnace slag cenent may be used along with Type |
Portland cement with ratios up to 50% by weight. A mnimmof 7%to a

maxi mum of 10% by wei ght of silica fume, 25% by weight of fly ash and 10
liters per cubic meter of CalciumNtrite will be used in the mx. The

wat er-cenent ratio shall be maintained below 0.40. M ninmum quantity of
cenmentitious material per cubic nmeter is 400 Kg of which 300 Kg nust be
Portl and cenent.

2.3 FABRI CATI ON OF CONCRETE CYLI NDER PI LES

Fabrication of the concrete cylinder piles, including storage and handling
of materials, batching and m xing of concrete, stressing, sanpling, testing
and recording shall follow the quidelines set forth in PCl ML-116 "Mnua
for Quality Control for Plants and Production of Precast and Prestressed
Products" unl ess otherwi se noted in the specifications or approved by the
Contracting OFficer. Test piles shall be identical to and manufactured by
the sane firmas the production piles.

2.3.1 Pile Sections
Concrete pile sections shall be manufactured by the centrifugal casting
process. Individual sections shall be formed and conpacted by centrifuga

force in a machine of suitable type so designed that the concrete nolds may
be revol ved at speeds sufficient to ensure even distribution and dense
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2.

packi ng of concrete wi thout the creation of voids behind reinforcing steel
The wal | thickness of pile sections shall be as specified on the plans.

Filling the nold and spinning shoul d be continuous and shall all take place
before any of the concrete in the nold has taken an initial set. Excess
water forced to the center must be drained or renmoved prior to curing. The
section shall be cured in the nold until the concrere has attained
sufficient strength to prevent deformati on or danage.

.3.2 For s

The forms shall be netal and nust be well braced and stiffened agai nst
deformati on under pressure of the wet concrete during spinning. The
portions of the forms which formthe end surface of the sections nust be a
true plane perpendicular to the axis of the sections with the foll ow ng
tol erances: maxi mum al |l owabl e deviation for abutting end surfaces 3 nm,
for head end surface 13 mm and for the bottom end surface

76 mm Forns shall have snmooth joints and inside surfaces accessible for
adequat e cl eani ng.

.3.3 Spi ral Reinforcing

Sections shall have a spiral reinforcenent cage, arranged and di nensi oned
as shown on the plans. This reinforcing cage shall be securely held in
position during the casting and spinning of the concrete.

.3.4 Longi t udi nal Hol es

Longi tudi nal holes for the prestressing tendons shall be fornmed in the
wal s of the pile sections during casting. The holes shall be 35 mm

(nom nal dianeter) and positioned so that there will be a mni num cover of
60 mMmm fromthe edge of the holes to the outside surface of the pile
section. The spiral steel reinforcing shall be outside the tendon hol es
and shall have a m ninmum concrete cover of 51 nmto the outside surface of
the pile section.

.3.5 Arrangenent of Strands

The nunber, size, and arrangenent of the prestressing strands shall be in
accordance with the details shown on the plans.

.3.6 St eam Curi ng

The pile sections and fornms shall be steamcured inmediately after casting.
The tenperature rise in the curing enclosure shall be uniform with a rate
of rise between -1.1 degrees to 15.6 degrees Celsius per hour, up to a

maxi mum t enperature not to exceed 82.2 degrees Celsius. Recording

t hermoneters shall be placed in the curing enclosure. After a mnimmof 3
hours of curing at tenperatures above 54.4 degrees Celsius, the forns can
be renoved and the sections placed in a noist curing roomfor an additiona
6 hours.

. 3.7 Concrete Strength

The pile sections shall not be assenbled together into a pile until the
conpressive strength of the concrete has reached 30 MPa as determ ned by
cylinders cured in the sane manner as the sections.

3.8 Alignnment of Sections
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Pile sections shall be positioned in accurate alignment so that the axis of
the pile does not deviate froma straight line nore than 3 mm per 3 m of

I ength. Adjacent sections shall be positioned so that the nmaxi mum
deviation of the outside surface of the joint will not exceed 6 nm The
abutting joing surfaces shall be covered by a joint sealing material except
at the core holes for the stessing. The pile section shall be brought into
contact and held together by a force equivalent to not |ess than 690 kPa on
the gross concrete area, while the sealing materials set up

2.3.9 Post Tensi oni ng

Prestressing tendons shall be tensioned to an allowable unit stress as

i ndi cated on the plans. The specified tension shall be nmeasured by the
gage pressure of the hydraulic stressing jack and verified by the

el ongation of the steel strand. The variation in the actual el ongation and
the cal cul ated el ongation shall not be greater than 5% Tension in the
tendons shall be maintai ned by nmechani cal end-1ocks or anchors until fina
stress transfer.

2.3.10 Grouting

After tensioning all tendons, each tendon hol e shall be cleaned and
completely filled with grout, including holes not used for tensioning. The
pressure of the grout is to be slowy raised to a m ni numof 690 kPa but

not over 1034 kPa and held for at |east one minute. Wile the grout is
curing, the pile shall not be noved or handled in any manner that could
damage the pile.

2.3.11 Renoval of Anchorage

Transfer of the prestressing force fromtenporary end | ocks to grouted
tendons shall not be done until the grout has reached a conpressive
strength of 30 MPa. Prestressing tendons shall be considered to be without
slippage fromthe renmoval of the end | ocks when, upon cutting the wires
between the end of the pile and the anchor with a burning torch, the wires
do not part under stress with a "cup and cone" fracture, but are burned
through with the torch

2.4 FABRI CATI ON TOLERANCES

a. Voids, when used, will be located within +/- 13 mm of position
shown on the plans. Pile ends shall be plane surfaces and
perpendi cul ar to the longitudinal axis of the pile with a maxi num
deviation of 6 mmper 305 mmof pile width or dianeter, but not to
exceed 13 mm End surfaces shall also be free of spalls. Any end
surface which exhibits nore than ten percent of the end surface
area spalled to a depth of nmore than 3 mmw Il be rejected.

b. Accumul ated devi ation from strai ght ness neasured al ong two
per pendi cul ar faces of the pile while not subjected to bendi ng
(sweep) shall not exceed 3 mmper 1 m of |ength.

c. Lengths of individual pile sections shall be within 26 mm of the

Il ength specified, with the overall length of a conpletely
fabricated and assenbled pile within +152 mm of the overall length
speci fi ed.

d. Pile dianeter shall be +/- 10 mmfromthe position designated on
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2.

2.

t he pl ans.

e. Stirrup bars or spirals shall be located longitudinally +/- 19 mm
fromthe position designated on the plans.

f. Strands shall be located within +/- 6 mmof the position
desi gnated on the plans.

g. Position of handling devices shall be within +/- 152 mm of the
position designated on the plans.

5 PLANT | NSPECTI ON

The Contracting O ficer shall be notified when casting and/or fabrication
of the piles will begin in order that the Contracting Oficer may inspect
the operation. Final inspection of the fabricated piles will be nmade at
the site, both before and after the pile has been placed in final position
Any pile found to be defective in any manner at any tinme shall be rejected
and replaced by an approved pile or repaired in an acceptabl e manner at no
additional cost to the Governnent.

.6 Pl LE DRI VI NG EQUI PMENT

Piles shall be driven froma jack-up barge, platform or floating derrick
barge of sufficient size, capacity and stability to handl e and i nstal

piles of the specified | engths, sizes and di nensi ons shown on the pl ans.

The equi pnent shall be of the type generally used in standard pile driving
practice and operated in accordance with the manufacturer's recomendati ons.

.6.1 Hammer

The pile driving hanmrer(s) utilized shall be of sufficient type, size, and
capacity to consistently deliver effective dynam c energy, suitable to the
piles to be driven, w thout damage, when operating at not |ess than 60
percent efficiency of the rated driving energy. The mninmumrated hamrer
energy shall be 122,000 joules, with a mninumram wei ght of 11,340 kg and
a stroke not to exceed 1.1 m

.6.2 Driving Hel met

The hanmer shall be equipped with a cast steel or structural steel driving
hel met with grooved base confornming to the pile shape. Bearing surfaces of
the base are to be true and snoot h.

Concrete cylinder piles shall be driven with a cushion consisting of

| am nat ed ring-shaped 25 mm hardwood boards or 19 mm pl ywood, with a

m ni mum t hi ckness of 152 mm cut to fit the head of the pile, and be placed
between the driving helnet and the top of the pile. The pile cushion shal
be i nspected periodically during driving and no driving shall be done wth
cushi ons that have been unduly worn or conpressed nore than 40% of its
initial thickness.

.6.3 Leads

The pile driving | eads shall be of such type and height that hold the pile
firmy in position and alignment, and in axial alignment with the hamer.

6.4 Jetting
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2.

The volunme and pressure of the water at the jet nozzles and the nunber of
jets used shall be sufficient to freely erode the material adjacent to the
j et nozzl es.

7 PRELI M NARY WORK

a. The Contractor shall performwave equation anal yses using the
Federal H ghway Admi nistration's Conmputer Program WEAP for the
proposed hamer/pile configuration. Using the subsurface data,
pile type and design bearing catacity provided in the plans, the
Contractor shall, based on the WEAP anal yses and the proposed pile
driving equi pment, establish the driving criteria and estimated
pile stresses during driving. The WEAP anal yses and the pile
driving criteria shall be submtted to the Contracting O ficer for
approval within 30 days of witten notice to proceed.

b. Oder List: The Contractor shall submt to the Contracting
Oficer for approval an item zed list for precast concrete
cylinder piles prior to placing the order with the supplier. The
list shall indicate the pile lengths required at each |ocation as
shown on the plans and the correspondi ng ordered | ength of each
pile. The ordered |length of each pile may, at the option of the
Contractor, vary fromthe pile Il ength as shown to the plans at
each |l ocation by +610 nm The Contractor shall review the order
list perodically during the driving of production piles, and
adjust it as necessary to reduce the nunber of splices and/or
cut-offs, and the amount of buil d-ups, subject to the approval,
and/ or upon the direction of the Contracting O ficer

Loadi ng tests and refined wave equati on anal yses shall be
conpl eted prior to subm ssion of an order list.

c. Pile Length Markings: The Contractor shall nmark each pile prior
to driving with horizontal lines at 305 nmintervals and the
nunber of feet frompile tip at 1.52 mintervals.

PART 3 EXECUTI ON

3.

1 Pl LE DRI VI NG

Piles may be driven when the specified 28-day concrete strength has been
achi eved but not less than 7 days after casting. Continuously drive piles
at locations and to the depths indicated on the plans, and to the required
driving resistance established by wave equati on anal yses (WEAP) and | oadi ng
test results, as directed by the Contracting O ficer and the Contractor's
Ceot echni cal Engi neer

.11 Dynamic Pile Testing

The Contractor will performdynamic pile testing of all 10 test piles in
two steps, 8 in the first and 2 in the second phase using el ectronic

nmoni toring equi prent following a simlar procedure with Geotechnica

Consul tant as outlined in Section 02456, "Prestressed Concrete Piles."
Monitoring will include the use of both the Pile Dynami c Anal yzer (PDA) for
real tine data collection in the field and the Case Pile Wave Anal ysis
Program ( CAPWAP) for conputer post processing of the data. The purpose of
dynamic testing is to provide supplenental information for evaluating pile
hanmrer performance, driving stresses, and bearing capacities. Dynamc
testing shall be conducted during the entire tine piles are initially
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driven or redriven and during pile restrike testing.
3.1.2 Jetting

Piles may be jetted at any time during driving to a nmaxi mum depth
corresponding to 2.1 m above the highest perm ssible pile tip elevation
Care shoul d be exercised during jetting so that excessive interna
hydrostatic pressure, which nay damage the pile, does not build up anywhere
within the pile. Internal jetting will not be permitted w thout prior
witten approval of the Contracting Oficer. The volunme and pressure of
water at the jet nozzles shall be sufficient to erode freely the materi al
adjacent to the pile. At least tw jet nozzles shall be used and pl aced
symmetrically about the circunference of the pile. Before the highest
perm ssible tip elevation is reached, the jets shall be w thdrawn and the
piles driven at least 2.1 mor to the depth determ ned by the Contracting
Oficer to be necessary to secure the final penetration

3.1.3 Bailing Qut Interior of Piles

During initial pile placenment/setting or driving, soil or water may rise
inside the pile to |l evels above the original mnudline/water elevation
potentially resulting in high internal pressures building up inside the
pile. Consequiently, the Contractor shall make observations after pile
setting and during pile driving to deternmine if soil or water is rising
within the pile. The Contractor shall bail out soil and/or water to the
original elevation(s) or lower as necessary to relieve resultant interna
pressures upon approval or direction of the Contracting Officer. Piles
damaged by such pressures, as a result of the Contractor's failure to
adequately nonitor and renove soil or water rise, shall be replaced by the
Contractor at no additional cost to the Governnent.

3.1. 4 Interior Inspection for Pile Danmage

For all test piles and production piles, when pile damage due to high

i nternal pressures is suspected, when directed by the Contracting O ficer
the Contractor shall bail out soil and water frominside the pile to the
original nudline or lower, but not closer than 4.6 mfromthe pile tip, as
directed by the Contracting Oficer, and inspect the inside of the pile for
damage. The Contractor shall provide all required equipnent to allowthe
Contracting O ficer to assist in the inspection including: lights,
boatswain's chair, lift, oxygen, etc. The Contractor is hereby rem nded
that he must conply with all applicable OSHA, Federal, and |ocal safety and
environnental requirenents while performng this work.

During the inspection, all cracking shall be noted as to length, wi dth and
depth, and recorded. |If any of the crack criteria are not net, the
Contractor rmust nodi fy his approach and continue the process until an
accepted driving procedure and equi pnent are established.
3.1.5 Reducti on of Hanmer Energy
VWhen the pile tip passes through soft material with little or no resistance
to penetration, the Contractor shall take appropriate nmeasures to provide
that the pile not be subjected to excessive and undue tensile forces. Such
nmeasures may include but are not limted to reducing the hamer energy.
3.1.6 Posi tioning and Driving Tol erances

The maxi mum devi ation of a pile fromthe plan position may not be nore than
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76 mMmin any horizontal direction at the cut-off elevation. The cut-off

el evation is defined as the elevation 51 nm below the top of pile build-up
Maxi mum devi ation fromthe vertical or fromthe batter, shown on the plans

shall not be nmore than 21 mm per neter of |ength.

3.1.7 Rej ection of Piles

Any pile which has been subjected to tensile forces under conditions of |ow
penetration resistance or to abuse resulting in spalling or crushing of the
concrete sufficient in the opinion of the Contracting O ficer to danage the
val ue of the pile; or which has been danaged, or driven sufficiently far
out of location to inpair its value to the structure, shall be repaired or
renoved and replaced with a suitable pile at the Contractor's own expense.
No mani pul ation of any pile to bring it into position or repair will be
permtted unless after an inspection of the pile by the Contractor and the
Contracting O ficer, the Contracting O ficer approves in witing such
mani pul ation or repair. Al proposed repair methods or procedures nust be
submitted in witing to the Contracting O ficer for approval prior to
commencing the repair. Detail sketches of the proposed repair plus a

conpl ete description of the proposed repair materials shall be included.

Al repair work shall be at the Contractor's own expense, with no
additional cost to the Governnment. |If, while being noved into position or
repaired after approval of such a proposal, the pile is subjected to forces
great enough to inpair its value as descrided above or the conpleted repair
is found to be unsatisfactory by the Contracting Oficer, the pile shall be
renoved and repl aced at the Contractor's own expense. |If the bearing
capacity of any pile remains in question under any conditions herein

descri bed, the Contractor may proof-load test the pile in accordance with
Load Test specificatons.

The cost of manipul ating, proof-load testing, repairing, or renoving and
repl aci ng any defective pile shall be borne by the Contractor, and no
separate paynment will be made therefor

3.1.8 Cast-1n-Place Concrete Build-Up

In the event that the top of any cylinder pile is belowthe required pile
cut-off elevation after the pile has reached the specified driving

resi stance, the pile shall be built up to the required cut-off elevation
with a cast-in-place extension of the cylinder as shown on the plans.

Addi tional driving after placenment of a cast-in-place build-up will not be
permtted. Maxi mum height of the build-up shall be 2.4 m

3.1.9 Splice

In the event that the top of any pile is nore than 2.38 m bel ow t he
specified pile cut-off elevation after the pile has been driven to the
required driving resistance, the pile shall be extended with a splice using
prestressed precast pile segnent(s), with the pile splice (no driving)
detail shown on the plans, to within 305 mmor less of the required pile
cut-off elevation. Splices shall not be nade any |ower than 1.2 m above

t he mean hi gh water el evation

3.1.10 Splice with Driving
In the event that the required driving resistance is not devel oped before
the pile head has been driven to within 1.2 mof the nean hi gh water

el evation, the pile shall be extended with a mninmum 4.9 m splice using
precast pile segment(s), with the pile splice (with driving) detail shown
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on the plans. Driving shall continue, after the splice concrete has
attained a conpressive strength of 35 MPa, and until the required driving
resi stance i s devel oped.

3.1.11 Restri ke

The Contractor shall restrike all test piles and sel ected production piles
to confirmdriving resistance a m nimum 24 hours after driving, as directed
by the Contracting Oficer. Pile restrike shall be nade for 152 nm of
drive, but shall not exceed 50 bl ows.

3.1.12 Cutting Of

Pile cutoff shall be made only where approved by the Contracting Oficer
Cutting of concrete piles may be performed with pneumatic tools or any
ot her nmethod approved by the Contracting Oficer. 1In no case shal
expl osi ves be used for cutting. Pile cutoffs will not be nmeasured for
separate paynment. All associated costs thereof shall be considered
incidental to other pile installation itens.

Tops of piles which have been danmaged during driving shall be cut off and
built up or spliced as specified herein, but to the extent damaged, at no
additional cost to the Governnent.

3.1.13 Di sposal of Excess Pile Materia

Rej ected and wi thdrawn piles and excess pile material resulting from
cut-offs or other reasons, shall be renoved by the Contractor fromthe
project site.

3.2 FI ELD QUALI TY CONTRCL
3.2.1 Test Piles

Use test piles of type, and drive as specified for piling el sewhere in this
section. Drive 10 test piles evenly distributed over the pier site at

| ocations selected by the Contractor. The Governnent will use Contractor
test pile data to determne "calculated" pile tip elevation or necessary
driving resistance. Drive test piles at the locations indicated. Drive
test piles to indicated tip elevation. Record any increase or decrease in
driving resistance. |If there is a decrease in driving resistance, a |oad
test, at Government expense, may be required by the Contracting Oficer
Use test piles, if |located properly and of fering adequate driving
resistance in finished work. Pre-drilling or jetting is pernmitted only
when test piles clearly establish validity of its use, or as directed by
the Contracting O ficer

3.2.2 Load Tests

Performone | oad test on Contracting Oficer selected pile in accordance
with ASTM D 1143 as nodi fied herein. Provide apparatus for applying
vertical |oads as required by method, using |oad fromwei ghted box or
platformor reaction frame attached to sufficient uplift piles to safely

take required load applied to pile by hydraulic jack. Increase load in
increnments until rapid progressive settlenent takes place or unti
application of total |oad of 550 netric tons . Consi der | oad test

sati sfactory when after one hour at full test |oad gross settlenent of pile
butt is not greater than gross elastic pile conpression plus 0.15 plus one
percent of pile tip dianeter or width in inches. Slope of gross
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| oad-settl ement curve under full test |load shall not exceed 1.5 mm per
metric ton. Make load tests at |ocations shown on driven test piles.
Additional load tests, at Governnment expense, nmay be required by the
Contracting Officer. Loading, testing, and recording and anal ysis of data
must be under the direct supervision of a Registered Professional Engi neer
provi ded and paid for by the Contractor

3.2.3 Pil e Records

For each driven pile, keep a record of the nunber of blows required for
each meter of penetration and nunmber of blows for the last 150 mm
penetration or fraction thereof as required for the "cal cul ated" driving
resi stance. Include in the record the beginning and ending tines of each
operation during driving of pile, type and size of hamer used, rate of
operation, stroke or equivalent stroke for diesel hamrer, type of driving
hel met, and type and di nensi on of hanmer cushi on (capbl ock) and pile
cushion used. Record retap data and unusual occurrences during pile
driving. Notify Contracting Oficer 10 days prior to driving of test piles
and load test. The following log is a preprinted formfor recording pile
driving data.

-- BEnd of Section --
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BUILDING/STRUCTURE:

CONTRACTOR:
PILE LOCATION:

PILE DRIVING LOG - CONTRACT NO.

GROUND ELEVATION:

PILE SIZE (BUTT/TIP):

DATE PILE DRIVEN:
TYPE OF PILE:

LENGTH:

CUT OFF ELEVATION:

TIME START: BATTERED/VERTICAL:
TIME FINISH: COMPANY:
HAMMER TYPE: INSPECTION:
'DEPTH' COLUMN OF PILE DRIVING RECORD REFERENCED TO:
DEPTH DEPTH DEPTH f
IN IN IN
FEET [BLOWS REMARKS FEET [BLOWS REMARKS FEET [BLOWS REMARKS CUT OFF
1 41 81 LENGTH
2 42 82
3 43 83
4 44 84 ¢
5 45 85 /il A
6 46 86 CUT OFF
7 47 g7 ELEVATION
8 48 88
9 49 89
10 50 920
11 51 91 A 2
12 52 92 GROUND e
13 53 93 ELEVATION g
14 54 94 -|"_~:':I
15 55 95 L .
16 56 96 9 | 2
17 57 97 A
18 58 98 = =
19 59 99 T 5
20 60 100 e s =
21 61 101 L
22 62 102
23 63 103 oo
24 64 104 K&
25 65 105 o
26 66 106 ¥
27 67 107 e
28 68 108 Pl
29 69 109
30 70 110
31 71 111 TIPELEVATION
32 72 112
33 73 113
34 74 114
35 75 115
36 76 116
37 77 117
38 78 118
39 79 119
40 80 120
COMMENTS:
CUT OFF ELEVATION: FROM DRAWING: PAYMENT:

TIP ELEVATION = GROUND ELEVATION - DRIVEN DEPTH =
DRIVEN LENGTH = CUT OFF ELEVATION - TIP ELEVATION =
CUT OFF LENGTH = PILE LENGTH - DRIVEN LENGTH =

DRIVEN LENGTH X BID PRICE =
CUT OFF LENGTH X (A) X BID PRICE =

(A) - SPECIFIED RATE, SEE SPECIFICATIONS
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SECTI ON 02510

WATER DI STRI BUTI ON
03/ 98

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI B16. 18 (1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

ANSI B18.5.2.1M (1981; R 1995) Metric Round Head Short
Square Neck Bolts

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME/ ANSI B16. 1 (1989) Cast Iron Pipe Flanges and Fl anged
Fittings

ASME/ ANSI  B16. 22 (1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

ASME/ ANSI  B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME/ ANSI B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch
Seri es)

ANSI / ASME B18. 5. 2. 2M (1982; R 1993) Metric Round Head Square
Neck Bolts

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 307 (1994) Carbon Steel Bolts and Studs,
60, 000 psi Tensile Strength
ASTM A 536 (1984; R 1993) Ductile Iron Castings
ASTM A 563M (1993) Carbon and Alloy Steel Nuts (Metric)
ASTM B 32 (1996) Sol der Met al
ASTM B 88M (1996) Seam ess Copper Water Tube (Metric)
ASTM C 94 (1997) Ready-M xed Concrete
ASTM D 1248 (1984; R 1989) Pol yethyl ene Pl astics

Moul di ng and Extrusion Materials

ASTM D 2774 (1994) Underground Installation of
Ther mopl astic Pressure Piping
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ASTM D 3139 (1996; Rev. A) Joints for Plastic Pressure
Pi pes Using Fl exible Elastoneric Seals

ASTM F 477 (1996; Rev. A) El astoneric Seals (Gaskets)
for Joining Plastic Pipe

ASTM F 714 (1995) Pol yethyl ene (PE) Plastic Pipe
(SDR-PR) Based on Qutside D ameter

AVERI CAN WATER WORKS ASSQOCI ATI ON ( AWAA)

AWM C104/ A21. 4 (1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C110/ A21. 10 (1993) Ductile-lIron and Gray-Iron
Fittings, 3 in. Through 48 in. (75 mm
Through 1200 mm), for VWater and Q her
Li qui ds

AWM C111/ A21. 11 (1995) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM Cl115/ A21. 15 (1994) Fl anged Ductile-Iron Pipe with
Ductile-lron or Gay-lron Threaded Fl anges

ANSI / AWM C151/ A21. 51 (1991) Ductile-Iron Pipe, Centrifugally
Cast, for Water or O her Liquids

AWM C153/ A21. 53 (1994) Ductile-Iron Conpact Fittings, 3
in. Through 24 in. (76 nm Through 610 m)
and 54 in. Through 64 in. (1,000 nm
Through 1,600 nm, for Water Service

AWM C500 (1993; Addendum 1995) Metal - Seated Gate
Val ves for Water Supply Service

AWM C502 (1994) Dry-Barrel Fire Hydrants

AWM C503 (1988) Wet-Barrel Fire Hydrants

AWM C508 (1993) Swi ng- Check Val ves for Waterworks
Service, 2 in. (50 m Through 24 in. (600
m) NPS

AWM C509 (1994) Resilient-Seated Gate Val ves for

Wat er and Sewer age Systens

AWM C511 (1992) Reduced Pressure Principle Backfl ow
Preventi on Assenbly

AWM C600 (1993) Installation of Ductile-Ilron Water
Mai ns and Their Appurtenances

AWM C651 (1992) Disinfecting Water Mins

AWM C900 (1989; Addendum 1992) Pol yvi nyl Chloride
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(PVC) Pressure Pipe, 4 in. Through 12 in.
for Water Distribution

AWM M (1995) Concrete Pressure Pipe
AWM M23 (1980) PVC Pipe - Design and Installation
UNI - BELL PVC PI PE ASSOCI ATI ON ( UBPPA)

UBPPA UNI - B- 3 (1988) Installation of Polyvinyl Chloride
(PVC) Pressure Pipe

UNDERWRI TERS LABORATORI ES INC. (UL)

UL 246 (1993; R 1997) Hydrants for
Fire-Protection Service

UL 262 (1994; R 1997) Gate Val ves for
Fire-Protection Service

UL 312 (1993; R 1996) Check Val ves for
Fire-Protection Service

1.2 DESI GN REQUI REMENTS
1.2.1 Materials for Water Piping
Pier Piping: Provide water distribution piping indicated as 100 through
300 nm di anet er pipe sizes of ductile-iron pipe or high density
pol yet hyl ene (HDPE). Pier piping | ess than 100nm di anmeter shall be of
copper tubing. Also provide water piping accessories, gate valves and
freeze protection valves as specified and where indicat ed.
On-shore piping: Provide water distribution piping indicated as 100
t hrough 300 mm di anet er pi pe sizes of ductile iron, polyvinyl chloride (PVC
or high density polyethylene (HDPE). Also provide water piping
accessories, gate valves and check val ves as specified and where indicated.
1.2.2 Materials for PW Service Point Piping
Pipe and fittings for service points shall be flanged ductile iron pipe.
1.3 SUBM TTALS

Submit the following in accordance with Section 02001, "Division 02
Submittal Reduction Procedures.”

1.3.1 SD- 02 Manufacturer's Catal og Data
a. Reduced Pressure Backfl ow Preventer
b. Water Meter

1.4 DELI VERY, STORAGE, AND HANDLI NG

1.4.1 Del i very and Storage

I nspect materials delivered to site for danage. Unload and store with
m ni mum handling. Store materials on site in enclosures or under
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protective covering. Store plastic piping, jointing materials and rubber
gaskets under cover out of direct sunlight. Do not store materials
directly on the ground. Keep inside of pipes, fittings, valves and
hydrants free of dirt and debris.

. 4.2 Handl i ng

Handl e pipe, fittings, valves, hydrants, and other accessories in a manner
to ensure delivery to the trench in sound undamaged condition. Take
special care to avoid injury to coatings and |linings on pipe and fittings;
make satisfactory repairs if coatings or linings are damaged. Carry, do
not drag pipe to the trench and pier. Store plastic piping, jointing

mat eri al s and rubber gaskets that are not to be installed i mediately,
under cover out of direct sunlight.

PART 2 PRODUCTS

2.

2.

2.

1 WATER DI STRI BUTI ON MATERI ALS
1.1 Pi ping Materials
1.1.1 Ductile-lron Piping (Pier and on-shore piping 100 mm and | arger)

a. Pipe and Fittings on pier: Flanged pi pe, AWM Cl115/A21. 15.
Fittings shall have pressure rating at |east equivalent to that of
the pipe. Ends of pipe and fittings shall be suitable for the
specified joints. Pipe and fittings shall have cenent-nortar
[ining, AWM C104/A21.4, standard thickness.

b. Pipe and Fittings on-shore: Pipe, except flanged pipe, ANSI/AWNA
C151/ A21.51, Thickness Class 50. Fittings, AWM C110/A21.10 or
AWM C153/ A21.53; fittings with push-on joint ends conformng to
the sane requirenents as fittings with mechanical -joi nt ends,
except that the bell design shall be nodified, as approved, for
push-on joint. Fittings shall have pressure rating at |east
equi valent to that of the pipe. Ends of pipe and fittings shal
be suitable for the specified joints. Pipe and fittings shal
have cenent-nortar |ining, AWM Cl04/A21.4, standard thickness.

c. Joints and Jointing Material:

(1) Joints: Joints for pipe and fittings on shore shall be
push-on joints or nechanical joints Joints for pipe and fittings
on pier shall be flanged joints.

(2) Push-On Joints: Shape of pipe ends and fitting ends,
gaskets, and lubricant for joint assenbly, AWM Cl11/A21.11

(3) Mechanical Joints: Dinmensional and material requirenents for
pi pe ends, glands, bolts and nuts, and gaskets, AWM C111/A21.11

(4) Flanged Joints: Bolts, nuts, and gaskets for flanged
connections as recomended in the Appendi x to AWM Cl115/ A21. 15.

Fl ange for set screwed flanges shall be of ductile iron, ASTM A 536,
Grade 65-45-12, and conformto the applicable requirenents of

ASME/ ANSI B16. 1, O ass 250. Setscrews for set screwed flanges

shall be 1310 MPa tensile strength, heat treated and zi nc-coated
steel. Gasket for set screwed flanges, in accordance wth
appl i cabl e requirements for nechanical -joint gaskets specified in
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2.1.1.2

AWM C111/A21.11. Design of set screwed gasket shall provide for
confinenent and conpression of gasket when joint to adjoining
flange i s nmade

(5) Insulating Joints: Designed to effectively prevent

metal -to-nmetal contact at the joint between adjacent sections of
pi ping. Joint shall be of the flanged type with insulating
gasket, insulating bolt sleeves, and insulating washers. Gasket
shall be of the dielectric type, full face, and in other respects
as recommended in the Appendix to AWM C115/A21.15. Bolts and
nuts, as recommended in the Appendix to AWM C115/A21. 15.

(6) Sleeve-Type Mechanical Coupled Joints: As specified in
par agraph entitled "Sl eeve- Type Mechani cal Couplings."

Pol yvi nyl Chloride (PVC) Plastic Piping (On-shore piping)

Pi pe and Fittings for on shore piping: Pipe, AWM CO00, shall be
pl ain end or gasket bell end, Pressure Class 150 (DR 18) with
cast-iron-pi pe-equivalent OD. Ml ecular Oiented (M) PVC pipe,
AWM C900, shal | be plain end or gasket bell end, Pressure C ass
150 with cast-iron-pi pe-equivalent OD. Fittings shall be gray
iron or ductile iron, AWM C110/A21.10 or AWM C153/A21.53, and
have cenent-nortar |ining, AWM Cl04/A21.4, standard thickness.
Fittings with push-on joint ends shall conformto the sane
requirenents as fittings with nmechanical -joint ends, except that
bel | design shall be nodified, as approved, for push-on joint
suitable for use with PVC plastic pipe specified in this paragraph

Joints and Jointing Material: Joints for pipe shall be push-on
joints, ASTM D 3139. Joints between pipe and netal fittings,

val ves, and other accessories shall be push-on joints ASTM D 3139,
or conpression-type joints/nechanical joints, ASTM D 3139 and AWM
Cl111/A21.11. Provide each joint connection with an el astoneric
gasket suitable for the bell or coupling with which it is to be
used. Gaskets for push-on joints for pipe, ASTMF 477. Gaskets
for push-on joints and conpression-type joints/mechanical joints
for joint connections between pipe and netal fittings, valves, and
ot her accessories, AWM Cl111/A21.11, respectively, for push-on
joints and mechanical joints. Mechanically coupled joints using a
sl eeve-type nmechani cal coupling, as specified in paragraph
entitled "Sl eeve- Type Mechani cal Couplings,” may be used as an
optional jointing method in lieu of push-on joints on plain-end
PVC plastic pipe, subject to the limtations specified for
mechani cal | y coupl ed joints using a sl eeve-type mechanica

coupling and to the use of internal stiffeners as specified for
conpression-type joints in ASTM D 3139.

2.1.1.3 H gh Density Pol yethyl ene (HDPE) Pi pi ng

ASTM F 714, DR 9.3. The polyethylene shall be certified by the resin
producer as neeting the requirenents of ASTM D 1248, Type 111, Cass C
Pi pe and heat-fusion fittings 100 mm and greater shall conformto AWM 906.
Pi pe and fittings less than 100 mm shall conformto AWM C 901. Joints

shal |

2.1.1.4

Tubi ng,

be butt fused as per manufacturer's recomendati ons.

Copper Tubi ng and Associ ated Fittings

ASTM B 88M Type K.  Fittings for solder-type joint, ANSI B16.18 or
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ASME/ ANSI B16. 22; fittings for conpression-type joint, ASME/ ANSI B16. 26,
flared tube type.

2.1.2 Val ves, Hydrants, and Other Water Main Accessories
2.1.2.1 Gate Val ves on Buried Piping

AWM C500, AWM C509, or UL 262. Unless otherw se specified, valves
conformng to: (1) AWM C500 shall be nonrising stemtype w th doubl e-disc
gates and nechani cal -j oi nt ends or push-on joint ends as appropriate for

t he adj oi ning pi pe, (2) AWM C509 shall be nonrising stemtype with
mechani cal -j oi nt ends, and (3) UL 262 shall be inside-screwtype with
operating nut, double-disc or split-wedge type gate, designed for a
hydraul i ¢ worki ng pressure of 1200 kPa, and shall have mechani cal -j oi nt
ends or push-on joint ends as appropriate for the pipe to which it is
joined. Materials for UL 262 val ves shall conformto the reference
standards specified in AWM C500. Val ves shall open by countercl ockw se
rotation of the valve stem Stuffing boxes shall have 0-ring stem seals.
Stuffing boxes shall be bolted and constructed so as to pernit easy renoval
of parts for repair. Valves shall be of one manufacturer

2.1.2.2 Gat e Val ves Aboveground Location

AWM C500, AWM C509. Unl ess otherw se specified, valves conformng to:
(1) AWM C500 shall be outside-screw and-yoke rising-stem type with

doubl e-di sc gates and fl anged ends, (2) AWM C509 shall be

out si de-screw and-yoke rising-stemtype with flanged ends. Provide val ves
wi t h handwheel s that open by countercl ockwi se rotation of the valve stem
Stuffing boxes shall be bolted and constructed so as to pernit easy renoval
of parts for repair. Valves shall be of one manufacturer

2.1.2.3 Gate Valves (Sizes smaller than 100 mm

MSS SP-80 and as specified herein. Valves shall be solid wedge, non-rising
stem and desi gned for a m ni mum hydraul i c working pressure of 1700 kPa.

Val ves shall have flanged or threaded end connections, wi th unions on both
sides of the valve. Provide handwheel operators.

2.1.2. 4 Check Val ves

Swi ng- check type, AWM C508 or UL 312. Valves conforming to: (1) AWM C508
shall have iron or steel body and cover and flanged ends, and (2) UL 312
shal |l have cast iron or steel body and cover, flanged ends, and desi gned
for a working pressure of 1700 kPa . Materials for UL 312 val ves shal
conformto the reference standards specified in AWM C508. Val ves shal
have cl ear port opening. Valves shall be of one manufacturer

2.1.2.5 Valve Boxes
Provi de a val ve box for each gate valve on buried piping. Valve boxes
shal |l be of cast iron or precast concrete of a size suitable for the valve
on which it is to be used and shall be adjustable. Provide a round head.
Cast the word "WATER' on the lid. The least dianmeter of the shaft of the
box shall be 135 mm . Cast-iron box shall have a heavy coat of bitum nous
pai nt .

2.1.2.6 Backfl ow Preventers

AWM C511 reduced pressure principle type, as nodified herein. Backfl ow
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preventers shall have flanged connecti ons and gal vani zed cast-iron or epoxy
coated cast-iron construction for sizes larger than 50 mm The backf| ow
preventer shall include two check val ves | ocated between two shut-of f
valves with an area of reduced pressure between the check valves and a
relief device arranged to di scharge to the atnosphere. Fluctuation in

pi pi ng pressure shall not cause cycling. The backfl ow preventer shal
automatically maintain a | ow pressure zone to positively prevent the
backfl ow of water into the water supply system The backfl ow preventer
shall automatically indicate failure of any part vital to the prevention of
backfl ow by the conti nuous di scharge of the relief device. The backfl ow
preventer shall be suitable for a cold water working pressure of 1200 kPa.
The backfl ow preventer shall be designed so that any noving part may be
repl aced without renoving the backflow preventer. |f supply pressure drops
to atnosphere or | ower, the diaphragm shall open a relief valve draining
water fromthe reduced pressure zone down to the level of the relief valve.

2.1.2.7 Freeze Protection Val ve

Provi de sel f-contained tenperature actuated val ves where indicated. Valve
shall be thermally actuated such that valve automatically opens before the
fluid tenperature drops to the freezing point. Valve shall have over
tenperature spring and stainless steel fail safe operating spring. |If the
thermal systemfails, the valve shall open. Valve shall be all bronze with
stai nl ess steel springs.

2.1.2.8 Wat er Meter

AWM C701, turbine type for custonmer service. Meter shall register in US
gallons. Furnish certificate of testing water nmeters for confornmance to
accuracy and capacity requirenments in accordance with the applicable AWM
st andar d.

2.1.2.9 Expansi on Joints

At | ocations where expansion joints are shown in the pier structure,
provi de ANSI A21.10 nechanical joint solid sleeve expansion joints with
ANSI A21.11 gaskets. Retainer glands shall be ductile iron, rated for not
| ess than 1375 kPa. @ ands shall be tapped for and provided with retainer
gl and steel set screws in one gland of each joint; nunber of set screws
shal |l be as recomended by the gl and manufact urer

2.1.2.10 Fire Department Connections

Provi de connections approximately one nmeter above finish grade, of the
approved two-way type with 65 nm National Standard femal e hose threads
with plug, chain, and identifying fire department connecti on escutcheon
pl at e.

2.1.2.11 Fire Hydrants
Dry-barrel type .

a. Dry-Barrel Type Fire Hydrants: Dry-barrel type hydrants, AWM C502
or UL 246, "Base Val ve" design, shall have 150 mminlet, 135 mm
val ve openi ng, one 115 mm punper connection, and two 65 mm hose
connections. Inlet shall have nmechanical -joint or push-on joint
end nechani cal -joint end only; end shall conformto the applicable
requi renents as specified for the joint. Size and shape of
operating nut, cap nuts, and threads on hose and punper
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connections shall be as specified in AWM C502 or AWM C503 or UL
246. Pai nt hydrants with at | east one coat of priner and two
coats of yellow enanel paint, except use red enanel paint for tops
of hydrants in non-potable water systens. Stencil hydrant nunber
and main size on the hydrant barrel using black stencil paint.

2.1.2.12 Pi pe Hangers and Supports

Structural steel shapes, plates and rods supporting piping systens shall be
i n accordance with ASTM A36 and shall be zinc coated (hot-di p gal vani zed)
after fabrication in accordance with ASTM A123. All bolts, nuts and
washers used in assenbling or attaching hangers and supports shall be zinc
coated (hot-di p gal vani zed) in accordance with ASTM A153. Pipe devis,
riser, clanp, and pipe rest shall conformto MSS SP-58 and SP-69. Type 1
Type 42, and Type 36 respectively, hot-dip gal vani zed i n accordance with
ASTM A 123 and ASTM A 153. Fabrication of steel supporting assenblies
shal |l be as conplete as possible before zinc coating. Fabrication shall be
snooth and accurate. Bolt holes shall be located and drilled accurately to
correct size; enlarging by cutting or burning shall not be all owed.

Wl di ng shall conformto AW5 D1.1; exposed welds shall be ground snoot h.

2.1.2.13 Protective Coating
Protective coating shall be factory or shop applied to the exterior

surfaces of all new pier piping, valves, pipe supports/anchors and
accessories. Surfaces shall be clean and dry and free fromrust, paint,

dirt, oil, grease and other foreign matter, and shall be SSPC SPl sol vent
cl eaned. Coating shall conformto DOD P-23236 and applied to a dry film
t hi ckness of not less than 15 to 18 mils, all in accordance with

manuf acturer's recommendations. Al joint fasteners and all damaged areas
of coating shall be field coated to the same thickness as the origina
coating. Top or seal coat of filed repair shall be provided where required
by the coating manufacturer. Galvanized steel piping, valves, and pipe
supports/anchors shall be solvent cleaned before application of coal tar
coati ng.

2.1.2.14 Sl eeve- Type Mechani cal Coupl i ngs

Coupl i ngs shall be designed to couple plain-end piping by conpression of a
ring gasket at each end of the adjoining pipe sections. The coupling shal
consi st of one mddle ring flared or beveled at each end to provide a
gasket seat; two follower rings; two resilient tapered rubber gaskets; and
bolts and nuts to draw the follower rings toward each other to conpress the
gaskets. The middle ring and the follower rings shall be true circular
sections free fromirregularities, flat spots, and surface defects; the
design shall provide for confinement and conpression of the gaskets. For
ductile iron and PVC plastic pipe, the mddle ring shall be of cast-iron .
Gaskets shall be designed for resistance to set after installation and
shal |l neet the applicable requirements specified for gaskets for mechanica
joint in AWM Cl111/A21.11. Bolts shall be track-head type, ASTM A 307,
Grade A, with nuts, ASTM A 563M Grade A; or round-head square-neck type
bolts, ANSI B18.5.2.1M and ANSI/ASME B18.5.2.2M with hex nuts, ASME/ ANSI
B18.2.2. Bolts shall be 16 nmin dianmeter; m nimum nunber of bolts for
each coupling shall be 4 for 100 nmpipe , 5 for 150 mm pi pe, and 6 for 200
mm pi pe. Bolt holes in follower rings shall be of a shape to hold fast the
necks of the bolts used. Mechanically coupled joints using a sleeve-type
mechani cal coupling shall not be used as an optional method of jointing
except where pipeline is adequately anchored to resist tension pull across
the joint.
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2.1.2.15 Tracer Wre for Nonnetallic Piping

Provi de bare copper or alumnumwre not less than 2.5 mm in dianeter in
sufficient length to be continuous over each separate run of nonnetallic

pi pe.

2.2 (null)
PART 3  EXECUTI ON

3.1 | NSTALLATI ON OF PI PELI NES
3.1.1 Ceneral Requirenents for Installation of Pipelines

These requirenments shall apply to all pipeline installation except where
specific exception is made in the "Special Requirenents..." paragraphs.

3.1.1.1 Locati on of Water Lines

Do not lay water lines in the same trench with gas lines fuel lines or
electric wiring.

a. Water Piping Installation Parallel Wth Sewer Piping

(1) Normal Conditions: Lay water piping at least 3.0 m
hori zontally froma sewer or sewer manhol e whenever possible.
Measure the distance edge-to-edge.

(2) Unusual Conditions: Wen |ocal conditions prevent a
hori zontal separation of 3.0 m the water piping may be laid
closer to a sewer or sewer nmanhol e provided that:

(a) The bottom (invert) of the water piping shall be at |east 450
mm above the top (crown) of the sewer piping.

(b) Where this vertical separation cannot be obtained, the sewer
pi pi ng shall be constructed of AWMA- approved water pipe and
pressure tested in place wi thout |eakage prior to backfilling.

(c) The sewer nanhol e shall be of watertight construction and
tested in place.

b. Installation of Water Piping Crossing Sewer Piping

(1) Normal Conditions: Water piping crossing above sewer piping
shall be laid to provide a separation of at |east 450 mm bet ween
the bottom of the water piping and the top of the sewer piping.

(2) Unusual Conditions: Wen |ocal conditions prevent a vertica
separ ati on descri bed above, use the follow ng construction

(a) Sewer piping passing over or under water piping shall be
constructed of AWMA- approved ductile iron water piping, pressure
tested in place without |eakage prior to backfilling.

(b) Water piping passing under sewer piping shall, in addition

be protected by providing a vertical separation of at |east 450 mm
bet ween the bottom of the sewer piping and the top of the water

pi pi ng; adequate structural support for the sewer piping to
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prevent excessive deflection of the joints and the settling on and
breaki ng of the water piping; and that the length, mnimm®6.1 m
of the water piping be centered at the point of the crossing so
that joints shall be equidistant and as far as possible fromthe
sewer pi ping.

c. Sewer Piping or Sewer Manhol es: No water piping shall pass
through or come in contact with any part of a sewer manhol e.]

3.1.1. 2 Ear t hwor k

Perform earthwork operations in accordance with Section 02315, "Excavation
and Fill."

3.1.1.3 Pi pe Layi ng and Jointing

Renove fins and burrs frompipe and fittings. Before placing in position
cl ean pipe, fittings, valves, and accessories, and maintain in a clean
condition. Provide proper facilities for |lowering sections of pipe into
trenches. Do not under any circunstances drop or dunmp pipe, fittings,

val ves, or any other water line material into trenches. Cut pipe
accurately to length established at the site and work into place w thout
springing or forcing. Replace by one of the proper |length any pipe or
fitting that does not allow sufficient space for proper installation of
jointing material. Blocking or wedging between bells and spigots will not
be permtted. Lay bell-and-spigot pipe with the bell end pointing in the
direction of laying. G ade the pipeline in straight lines; avoid the
formation of dips and | ow points. Support pipe at proper elevation and
grade. Secure firm uniformsupport. Wod support blocking will not be
permtted. Lay pipe so that the full length of each section of pipe and
each fitting will rest solidly on the pipe beddi ng; excavate recesses to
acconmodate bells, joints, and couplings. Provide anchors and supports
[where indicated and] where necessary for fastening work into place. Mke
proper provision for expansion and contraction of pipelines. Keep trenches
free of water until joints have been properly made. At the end of each
wor k day, close open ends of pipe tenporarily with wood bl ocks or

bul kheads. Do not |ay pipe when conditions of trench or weather prevent
installation.

3.1.1. 4 Install ation of Tracer Wre

Install a continuous length of tracer wire for the full length of each run
of nonnetallic pipe. Attach wire to top of pipe in such manner that it
wi Il not be displaced during construction operations.

3.1.1.5 Connections to Existing Water Lines

Make connections to existing water lines after approval is obtained and
with a mnimuminterruption of service on the existing line. Mke
connections to existing lines under pressure in accordance with the
recommended procedures of the manufacturer of the pipe being tapped, except
as otherw se specified, tap concrete pipe in accordance with AWM M for

t appi ng concrete pressure pipe.

3.1.2 Speci al Requirenments for Installation of Water Piping 100 mm and
| ar ger

3.1.2.1 Installation of Ductile-Iron Piping
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Unl ess ot herwi se specified, install pipe and fittings in accordance wth
par agraph entitled "General Requirenents for Installation of Pipelines" and
with the requirenments of AWM C600 for pipe installation, joint assenbly,
val ve-and-fitting installation, and thrust restraint.

a. Jointing: Make push-on joints with the gaskets and | ubricant
specified for this type joint; assenble in accordance with the
applicabl e requirements of AWM C600 for joint assenbly. Make
mechani cal joints with the gaskets, glands, bolts, and nuts
specified for this type joint; assenble in accordance with the
applicabl e requi rements of AWM C600 for joint assenbly and the
recomendat i ons of Appendix A to AWM Cl111/A21.11. ©Make fl anged
joints with the gaskets, bolts, and nuts specified for this type
joint. Make flanged joints up tight; avoid undue strain on
flanges, fittings, valves, and other equipnent and accessori es.
Align bolt holes for each flanged joint. Use full size bolts for
the bolt hol es; use of undersized bolts to nmake up for
m sal i gnment of bolt holes or for any other purpose will not be
permtted. Do not allow adjoining flange faces to be out of
paral l el to such degree that the flanged joint cannot be nade
watertight w thout overstraining the flange. When flanged pipe or
fitting has di nensions that do not allow the naking of a proper
flanged joint as specified, replace it by one of proper
di mensi ons. Use set screwed flanges to make flanged joints where
conditions prevent the use of full-length flanged pipe and
assenbl e in accordance with the recommendati ons of the set screwed
fl ange manufacturer. Assenble joints nade with sleeve-type
mechani cal couplings in accordance with the recommendati ons of the
coupli ng manufacturer. Make insulating joints with the gaskets,
sl eeves, washers, bolts, and nuts previously specified for this
type joint. Assenble insulating joints as specified for flanged
joints, except that bolts with insulating sleeves shall be ful
size for the bolt holes. Ensure that there is no netal-to-netal
contact between dissimlar netals after the joint has been
assenbl ed.

b. Pipe Anchorage: Provide concrete thrust bl ocks (reaction backing)
for pipe anchorage on-shore in, trenches. Thrust bl ocks shall be
in accordance with the requirenments of AWM C600 for thrust
restraint, except that size and positioning of thrust bl ocks shal
be as indicated. Use concrete, ASTM C 94, having a n ni mum
conpressive strength of 15 MPa at 28 days; or use concrete of a
m x not | eaner than one part cenent, 2 1/2 parts sand, and 5 parts
gravel, having the same m ni mum conpressive strength. Refer to
par agraph entitled "Pi pe Hangers and Supports"” for pipe anchorage
on pier.

3.1.2.2 Installation of PVC Plastic Water Pipe

Installation of PVC Plastic Water Main Pipe and Associated Fittings: Unless
ot herwi se specified, install pipe and fittings in accordance w th paragraph
entitled "General Requirenents for Installation of Pipelines”; with the
requi renents of UBPPA UNI-B-3 for laying of pipe, joining PVC pipe to
fittings and accessories, and setting of hydrants, valves, and fittings;
and with the reconmendations for pipe joint assenbly and appurtenance
installation in AWM M3, Chapter 7, "lInstallation."

a. Jointing: Mke push-on joints with the elastomeric gaskets
specified for this type joint, using either el astoneric-gasket
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3.1.2.3

bel | -end pi pe or el astoneric-gasket couplings. For pipe-to-pipe
push-on joint connections, use only pipe with push-on joint ends
havi ng factory-nade bevel; for push-on joint connections to netal
fittings, valves, and other accessories, cut spigot end of pipe
of f square and re-bevel pipe end to a bevel approxinmately the sane
as that on ductile-iron pipe used for the same type of joint. Use
an approved |ubricant recommended by the pipe manufacturer for
push-on joints. Assenble push-on joints for pipe-to-pipe joint
connections in accordance with the requirenments of UBPPA UN -B-3
for laying the pipe and the reconmendati ons in AWM M3, Chapter
7, "Installation,"” for pipe joint assenbly. Assenble push-on
joints for connection to fittings, valves, and other accessories
in accordance with the requirenments of UBPPA UNI -B-3 for joining
PVC pipe to fittings and accessories and with the applicable

requi renents of AWM C600 for joint assenbly. Make

conpressi on-type joints/mechanical joints with the gaskets,

gl ands, bolts, nuts, and internal stiffeners previously specified
for this type joint; assenble in accordance with the requirenments
of UBPPA UNI-B-3 for joining PVC pipe to fittings and accessories,
with the applicable requirements of AWM C600 for joint assenbly,
and with the reconmendations of Appendix A to AWM Cl111/A21.11

Cut off spigot end of pipe for conpression-type

j oi nt/ mechani cal -j oi nt connections and do not re-bevel. Assenble
joints made with sl eeve-type nmechani cal couplings in accordance

wi th the reconmrendati ons of the coupling manufacturer using
internal stiffeners as previously specified for conpression-type
joints.

Pi pe Anchorage: Provide concrete thrust bl ocks (reaction backing)
for pipe anchorage. Thrust bl ocks shall be in accordance with the
requi renents of UBPPA UNI-B-3 for reaction or thrust bl ocking and

pl uggi ng of dead ends, except that size and positioning of thrust

bl ocks shall be as indicated. Use concrete, ASTM C 94, having a

m ni mum conpressive strength of 15 MPa at 28 days; or use concrete
of a m x not |eaner than one part cenment, 2 1/2 parts sand, and 5
parts gravel, having the same m ni mum conpressive strength.

Installation of H gh Density Pol yethyl ene (HDPE) Pi pi ng

HDPE pi pes installed underground shall be installed in accordance with ASTM

D 2774.

HDPE pi pes installed along pier shall be installed in accordance

wi th manufacturer's reconmendati ons.

a.

Jointing: Provide butt fused joints in accordance wth
manuf acturer's recomendati ons.

Pi pe Anchorage: Provide pipe anchorage in accordance
manuf acturer's recomendati ons.

Pi pe Support: Provide pipe supports along pier in accordance wth
manuf acturer's recommendations. |If different |ocations or
addi ti onal pipe supports are needed other than those indicated on
t he draw ngs, coordinate new pi pe support |ocations with
prestressing concrete manufacturer and in accordance with Section
03412 "Pl ant-Precast Prestressed Structural Concrete"

Expansi on Joints: Provide for thermal expansion of pipe by
installing expansion | oops or as recommended by manufacturer.

SECTI ON 02510 Page 12



Pl ER 2 REPLACEMENT 05977041

3.1.2.4

3.

1

3

3.1. 4
smal | er

a.

3.1.4.1

3.

1

5

a.

Installation of Val ves and Hydrants

Installation of Valves: Install gate valves, AWM C500 and UL 262,
in accordance with the requirenments of AWM C600 for

val ve-and-fitting installation and with the recommendati ons of the
Appendi x ("lInstallation, Operation, and M ntenance of Gate

Val ves") to AWM C500. Install gate valves, AWM C509, in
accordance with the requirenents of AWM C600 for

val ve-and-fitting installation and with the recommendati ons of the
Appendi x ("lInstallation, Operation, and M ntenance of Gate

Val ves") to AWM C509. Install gate valves on PVC water mains in
accordance with the recommendati ons for appurtenance installation
in AWM M3, Chapter 7, "Installation.” Mke and assenble joints
to gate val ves as specified for naking and assenbling the sane
type joints between pipe and fittings.

Installation of Hydrants: Install hydrants in accordance wth
AWM C600 for hydrant installation and as indicated. Make and
assenble joints as specified for maki ng and assenbling the sane
type joints between pipe and fittings. Install hydrants with the

115 mm connections facing the adjacent paved surface. |If there
are two paved adj acent surfaces, contact the Contracting Oficer
for further instructions.

Install ation of Water Piping (100 nm and snall er)

Speci al Requirenments for Installation of Water Piping 100 mm and

Installation of Metallic Piping

Install pipe and fittings in accordance with paragraph entitled "Cenera
Requi renents for Installation of Pipelines" and with the applicable
requi renents of AWM C600 for pipe installation, unless otherw se specified.

Joi nting:

(1) Screwed Joints: Make screwed joints up tight with a stiff
m xture of graphite and oil, inert filler and oil, or graphite
conmpound; apply to male threads only. Threads shall be full cut;
do not | eave nore than three threads on the pi pe exposed after
assenbling the joint.

(2) Joints for Copper Tubing: Cut copper tubing with square
ends; renove fins and burrs. Handle tubing carefully; replace
dent ed, gouged, or otherw se damaged tubing with undamaged t ubi ng.
Make sol der joints using ASTM B 32, 95-5 tin-antinony or G ade
Sn96 sol der. Solder and flux shall contain not nore than 0.2
percent | ead. Before making joint, clean ends of tubing and
inside of fitting or coupling with wire brush or abrasive. Apply
arosin flux to the tubing end and on recess inside of fitting or
coupling. Insert tubing end into fitting or coupling for the ful
depth of the recess and solder. For conpression joints on flared
tubing, insert tubing through the coupling nut and flare tubing.

(3) Flanged Joints: Make flanged joints up tight, taking care to
avoi d undue strain on flanges, valves, fittings, and accessories.

Di si nfection
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Di si nfect new wat er piping and exi sting water piping affected by

Contractor's operations in accordance with AWM C651. Fill piping systens
wi th solution containing mninumof 50 parts per million of available
chlorine and allow solution to stand for mni mum of 24 hours. Fl ush

solution fromthe systens with domestic water until maxi mum resi dua
chlorine content is within the range of 0.2 and 0.5 parts per nillion, or
the residual chlorine content of donestic water supply. obtain at |east
two consecutive satisfactory bacteriol ogi cal sanples from new water piping,
anal yze by a certified | aboratory, and submit the results prior to the new
wat er piping being placed into service. Disinfection of systens supplying
non potable water is not required.

3.2 FI ELD QUALI TY CONTROL
3.2.1 Field Tests and I nspections

The Contracting Officer will conduct field inspections and witness field
tests specified in this section. The Contractor shall performfield tests,
and provide | abor, equipnment, and incidentals required for testing. The
Contractor shall produce evidence, when required, that any item of work has
been constructed in accordance with the draw ngs and specifications. Do
not begin testing on any section of a pipeline where concrete thrust bl ocks
have been provided until at |east 5 days after placing of the concrete.

3.2.2 Testing Procedure

Test water piping in accordance with the applicable specified standard,
except for the special testing requirenents given in paragraph entitled
"Special Testing Requirenents.” Test ductile-iron water piping in
accordance with the requirenments of AWM C600 for hydrostatic testing. The
anmount of | eakage on ductile-iron pipelines with nmechanical-joints or
push-on joints shall not exceed the anmounts given in AWM C600; no | eakage
will be allowed at joints nade by any other nethod. Test PVC plastic water
pi pi ng in accordance with the requirements of UBPPA UNI-B-3 for pressure
and | eakage tests. The anount of | eakage on pipelines made of PVC plastic
wat er pi pe shall not exceed the amounts given in UBPPA UN -B-3, except that
at joints made with sl eeve-type mechani cal couplings, no | eakage will be

al l owed. Test HDPE piping in accordance with manufacturer's
recomendati ons. No | eakage will be allowed for HDPE piping. Test water
pi ping |l ess than 100 mmin accordance with applicable requirenments of AWM
C600 for hydrostatic testing. No |eakage will be allowed at copper tubing
joints (sol dered, conpression type, brazed)flanged joints and screwed
joints.

3.2.3 Speci al Testing Requirenents

For pressure test, use a hydrostatic pressure 375 kPa greater than the

maxi mum wor ki ng pressure of the system except that for those portions of

t he system having pipe size larger than 50 mmin dianmeter, hydrostatic test
pressure shall be not less than 1400 kPa. Hold this pressure for not |ess
than 2 hours. Prior to the pressure test, fill that portion of the

pi peline being tested with water for a soaking period of not |ess than 24
hours. For | eakage test, use a hydrostatic pressure not |less than the

maxi mum wor ki ng pressure of the system Leakage test may be perforned at
the sane tine and at the sane test pressure as the pressure test.

-- BEnd of Section --
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SECTI ON 02530

SANI TARY SEVERAGE AND O LY WATER/ WASTE ( OWAD)
03/ 98

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

M LI TARY SPECI FI CATI ONS ( M5)

M5 DOD- P- 23236A Pai nt Coating Systens, Steel Ship Tank
Fuel and Sal twater Ball ast

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI B18.5.2.1M (1981; R 1995) Metric Round Head Short
Square Neck Bolts

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME/ ANSI B16. 1 (1989) Cast Iron Pipe Flanges and Fl anged
Fittings

ASME/ ANSI B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch
Seri es)

ANSI / ASME B18. 5. 2. 2M (1982; R 1993) Metric Round Head Square
Neck Bolts

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47M (1990; R 1996) Ferritic Malleable Iron
Castings (Metric)

ASTM A 48M (1994) Gay Iron Castings (Metric)

ASTM A 307 (1994) Carbon Steel Bolts and Studs,
60, 000 psi Tensile Strength

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 563M (1993) Carbon and Alloy Steel Nuts (Metric)

ASTM A 746 (1995) Ductile Iron Gravity Sewer Pipe

ASTM C 94 (1997) Ready-M xed Concrete

ASTM C 443M (1994) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets
(Metric)

ASTM C 478M (1996; Rev. A) Precast Reinforced Concrete

Manhol e Sections (Metric)
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ASTM C 923M (1996) Resilient Connectors Between
Rei nf orced Concrete Manhol e Structures,
Pi pes and Laterals (Metric)

ASTM C 924M (1989) Concrete Pipe Sewer Lines by
Low Pressure Air Test Method (Metric)

ASTM C 969M (1994) Infiltration and Exfiltration
Acceptance Testing of Installed Precast
Concrete Pipe Sewer Lines (Metric)

ASTM C 972 (1995) Conpression-Recovery of Tape Seal ant

ASTM D 412 (1997) WVul cani zed Rubber and Thernopl astic
Rubbers and Thernopl astic El astoners -
Tensi on

ASTM D 624 (1991) Tear Strength of Conventi onal

Vul cani zed Rubber and Thernopl astic
El ast onmers

ASTM D 1248 (1984; R 1989) Pol yethyl ene Pl astics
Moul di ng and Extrusion Materials

ASTM D 2235 (1996; Rev. A) Sol vent Cenent for
Acrylonitril e-Butadi ene-Styrene (ABS)
Plastic Pipe and Fittings

ASTM D 2321 (1989; R 1995) Underground Installation of
Ther mopl astic Pipe for Sewers and O her
Gravity-Fl ow Applications

ASTM D 2680 (1995; Rev. A
Acrylonitril e-Butadi ene-Styrene (ABS) and
Pol y(Vinyl Chloride) (PVC) Conposite Sewer

Pi pi ng

ASTM D 2751 (1996) Acrylonitrile-Butadiene-Styrene
(ABS) Sewer Pipe and Fittings

ASTM D 3034 (1996) Type PSM Pol y(Vi nyl Chloride) (PVC
Sewer Pipe and Fittings

ASTM D 3139 (1996; Rev. A) Joints for Plastic Pressure
Pi pes Using Flexible Elastoneric Seals

ASTM D 3212 (1996; Rev. A) Joints for Drain and Sewer
Pl astic Pipe Using Flexible Elastoneric
Seal s

ASTM D 4101 (1996; Rev. A) Propylene Plastic Injection

and Extrusion Materials

ASTM F 402 (1993) Safe Handling of Solvent Cenents,
Primers, and Cl eaners Used for Joining
Ther nopl astic Pipe and Fittings

ASTM F 477 (1996; Rev. A) El astoneric Seals (Gaskets)
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for Joining Plastic Pipe

ASTM F 714 (1997) Pol yethylene (PE) Plastic Pipe
(SDR-PR) Based on Qutside D ameter

ASTM F 794 (1995; Rev. A) Poly(Vinyl Chloride) (PVCQ
Profile Gravity Sewer Pipe and Fittings
Based on Controll ed |Inside D aneter

ASTM F 949 (1996; Rev. A) Poly(Vinyl Chloride) (PVQ
Corrugated Sewer Pipe with a Snooth
Interior and Fittings
AMERI CAN WATER WORKS ASSCCI ATI ON ( AWM

AWM C104/ A21. 4 (1995) Cenent-Mrtar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C110/ A21. 10 (1993) Ductile-lIron and Gray-Ilron
Fittings, 3 in. Through 48 in. (75 mm
Through 1200 mm), for Water and Q her
Li qui ds

AWM C111/ A21. 11 (1995) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM Cl115/ A21. 15 (1994) Fl anged Ductile-Iron Pipe with
Ductile-lron or Gay-lron Threaded Fl anges

ANSI / AWM C151/ A21. 51 (1991) Ductile-Iron Pipe, Centrifugally
Cast, for Water or O her Liquids

AWM C153/ A21. 53 (1994) Ductile-Iron Conpact Fittings, 3
in. Through 24 in. (76 nm Through 610 m)
and 54 in. Through 64 in. (1,000 nm
Through 1,600 nm, for Water Service

AWM C600 (1993) Installation of Ductile-Ilron Water
Mai ns and Their Appurtenances

AWM CO00 (1989; Addendum 1992) Pol yvi nyl Chloride
(PVC) Pressure Pipe, 4 in. Through 12 in.,
for Water Distribution

AWM M23 (1980) PVC Pipe - Design and Installation

CODE OF FEDERAL REGULATI ONS ( CFR)
29 CFR 1910. 27 Fi xed Ladders
COWWERCI AL | TEM DESCRI PTI ON ( Cl D)

CI D A- A-60005 (1988) Franes, Covers, Gratings, Steps,
Sunp and Catch Basin, Manhol e

UNI - BELL PVC PI PE ASSOCI ATI ON ( UBPPA)

UBPPA UNI - B- 3 (1988) Installation of Polyvinyl Chloride
(PVC) Pressure Pipe
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1.

1.

UBPPA UNI - B- 6 (1990) Low Pressure Air Testing of
Install ed Sewer Pipe

2  SYSTEM DESCRI PTI ON
2.1 Sanitary Sewer and ONMMD Gravity Pipeline

Provide mains and | aterals of ductile-iron pressure pipe or high density

pol yet hyl ene (HDPE)al ong pier. Provide nmains and |laterals of ductile-iron
gravity pipe, acrylonitrile-butadiene-styrene (ABS) conposite plastic pipe,
or polyvinyl chloride (PVC) plastic pipe or high density pol yethyl ene (HDPE)
on-shore at the Contractor's option.

Provi de new and nodify existing exterior sanitary gravity sewer piping and
appurtenances. Provide each system conplete and ready for operation. The
exterior sanitary gravity sewer systemincludes equi pnent, materials,
installation, and workmanshi p as specified herein.

. 2.2 Sanitary Sewer and OMMD Pressure Lines

Provi de pressure lines of ductile iron pressure pipe or high density
pol yet hyl ene (HDPE) al ong pier. Provide pressure lines of ductile iron
pressure pipe, polyvinyl chloride (PVC) plastic pressure pipe or high
density pol yet hyl ene (HDPE)on-shore at the Contractor's option.

.3 SUBM TTALS

Submit the followi ng in accordance with Section 02001, "Division 02
Submittal Reduction Procedures.”

. 3.1 SD- 02 Manufacturer's Catal og Data

a. Pipeline materials including joints, fittings, and couplings

Submit manufacturer's standard draw ngs or catal og cuts.

.3.2 SD- 04 Dr awi ngs

a. Precast concrete nmanhol e

b. Mtal itens

.4 DELI VERY, STORAGE, AND HANDLI NG
4.1 Del i very and Storage

.4.1.1 Pi pi ng

I nspect materials delivered to site for danage; store with m ni num of
handling. Store materials on site in enclosures or under protective
coverings. Store plastic piping and jointing materials and rubber gaskets
under cover out of direct sunlight. Do not store materials directly on the
ground. Keep inside of pipes and fittings free of dirt and debris.

.4.1.2 Metal Itens

Check upon arrival; identify and segregate as to types, functions, and
sizes. Store off the ground in a manner affordi ng easy accessibility and
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not causi ng excessive rusting or coating with grease or other objectionable
materi al s.

1.4.1.3 Cenment, Aggregate, and Reinforcenent
As specified in Section 03300, "Cast-In-Place Concrete"
1.4.2 Handl i ng

Handl e pipe, fittings, and other accessories in such manner as to ensure
delivery to the trench in sound undamaged condition. Take special care not
to damage linings of pipe and fittings; if lining is damaged, mnake
satisfactory repairs. Carry, do not drag, pipe to trench

PART 2 PRODUCTS

2.1 Pl PELI NE MATERI ALS

2.1.1 Ductile Iron Gavity Sewer and OMNMAMD Pi pe and Associ ated Fittings
2.1.1.1 Ductile Iron Gravity Pipe and Fittings (On-shore use only)

Ductile iron pipe shall conformto ASTM A 746, Thickness O ass 52. Fittings
shall conformto AWM C110/A21.10 or AWM C153/A21.53. Fittings with
push-on joint ends shall conformto the same requirenents as fittings with
mechani cal -j oi nt ends, except that the bell design shall be nodified, as
approved by the Contracting Oficer, for push-on joint. Fittings shall have
strength at | east equivalent to that of the pipe. Ends of pipe and
fittings shall be suitable for the joints specified hereinafter

2.1.1.2 Ductile Iron Gravity Joints and Jointing Materials

Pi pe and fittings shall have push-on joints or nechanical joints, except as
otherw se specified in this paragraph. Push-on joint pipe ends and fitting
ends, gaskets, and lubricant for joint assenbly shall conformto AWM

Cl111/ A21.11. Mechanical joint requirenments for pipe ends, glands, bolts and
nuts, and gaskets shall conformto AWM C111/A21.11

2.1.2 Ductile Iron Pressure Piping
2.1.2.1 Ductile Iron Pressure Pipe and Fittings

Ductile-iron pipe shall conformto ANSI/AWM C151/ A21.51, Thickness C ass
52. Flanged pi pe shall conformto AWM C115/A21.15. Fittings shall conform
to AWM C110/ A21.10 or AWM C153/ A21. 53. Fittings with push-on joint ends
shall conformto the same requirements as fittings w th nechanical -j oi nt
ends, except that the bell design shall be nodified, as approved, for
push-on joint. Fittings shall have pressure rating at |east equivalent to
that of the pipe. Ends of pipe and fittings shall be suitable for the
joints specified hereinafter

2.1.2.2 Ductile Iron Pressure Joints and Jointing Materials

a. Joints, general: Joints for pipe and fittings shall be push-on
joints or nechanical joints except as otherw se specified in this
paragraph. Joints for gravity and pressure main piping on pier
shall be flanged joints. Joints nade with sl eeve-type nmechani ca
coupling may be used in lieu of push-on joint.
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b. Push-on joints: Shape of pipe ends and fitting ends, gaskets, and
[ ubricant for joint assenbly shall conformto AWM Cl111/A21.11

c. Mechanical joints: Dinmensional and material requirenents for pipe
ends, glands, bolts and nuts, and gaskets shall conformto AWM
Cl11/ A21. 11.

d. Flanged joints: Bolts, nuts, and gaskets for flanged connecti ons
shal |l be as recomended in the Appendi x to AWM Cl115/ A21. 15.
Fl ange for setscrewed flanges shall be of ductile iron, ASTM A 536,
Grade 65-45-12, and shall conformto the applicable requirenents
of ASME/ ANSI B16.1, Cass 250. Setscrews for setscrewed flanges
shall be 1310 MPa tensile strength, heat treated, and zinc-coated
steel. Gasket for setscrewed flanges shall conformto the
appl i cabl e requirements for nechanical -joint gaskets specified in
AWM C111/A21.11. Design of setscrewed gasket shall provide for
confinenment and conpression of gasket when joint to adjoining
flange i s nmade

e. Joints made with sl eeve-type nechani cal couplings: Couplings
shal | be designed to couple plain-end piping by conpression of a
ring gasket at each end of the adjoining pipe sections. The
coupling shall consist of one mddle ring flared or bevel ed at
each end to provide a gasket seat, two follower rings, two
resilient tapered rubber gaskets, and bolts and nuts to draw the
follower rings toward each other to conpress the gaskets. The
mddle ring and the follower rings shall be true circular sections
free fromirregularities, flat spots, and surface defects; the
design shall provide for confinement and conpression of the
gaskets. Mddle ring shall be of cast-iron, and the foll ower
rings shall be of malleable iron or ductile iron. Cast iron shal
conformto ASTM A 48M and shall be not l[ess than O ass 25.
Mal | eabl e iron shall conformto ASTM A 47M Ductile iron shal
conformto ASTM A 536. Gaskets shall be designed for long life
and resistance to set after installation and shall neet the
applicabl e requirements specified for gaskets for mechanical joint
in AWM C111/A21.11. Bolts shall be track-head type; bolts and
nuts shall be either of the following: bolts confornmng to the
tensile requirements of ASTM A 307, Grade A, with nuts conform ng
to the tensile requirenents of ASTM A 563M G ade A; or round-head
squar e-neck type bolts conform ng to ANSI B18.5.2. 1M and ANSI/ ASME
B18.5.2.2Mwith hex nuts conform ng to ASVE/ ANSI B18.2.2. Bolts
shall be 16 mmin dianeter; mninmum nunber of bolts for each
coupling shall be 4 for 100 nm pi pe,5 for 150 nm pi pe, 6 for 200 mm
pipe, 7 for 250 mmpipe. Bolt holes in follower rings shall be of
a shape to hold fast the necks of the bolts used. Sleeve-type
mechani cal couplings shall not be used as an optional nethod of
jointing except where pipeline is adequately anchored to resi st
tension pull across the joint.

2.1.3 ABS Conposite Plastic Piping
2.1.3.1 ABS Conposite Plastic Pipe and Fittings
ASTM D 2680
2.1.3.2 Jointing Materials for ABS Conposite Plastic Piping

Sol vent cement and priner shall conformto ASTM D 2680.
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2.1.4 ABS Solid-Vvall Plastic Piping
2.1.4.1 ABS Solid-wall Plastic Pipe and Fittings

ASTM D 2751, SDR 35, with ends suitable for either solvent cement joints or
el astomer j oi nts.

2.1.4.2 ABS Solid-wall Plastic Joints and Jointing Materials

Sol vent cement for solvent cenent joints shall conformto ASTM D 2235.
El astonmeric joints shall conformto ASTM D 3212. Gaskets for el astoneric
joints shall conformto ASTMF 477.

2.1.5 PVC Plastic Gravity Sewer Piping
2.1.5.1 PVC Plastic Gravity Pipe and Fittings

ASTM D 3034, SDR 35, or ASTMF 949 with ends suitable for elastoneric
gasket joints. ASTMF 794, Series 46, for ribbed sewer pipe with snmooth
interior, size 200 mmthrough 1200 nm di aneters.

2.1.5.2 PVC Plastic Gravity Joints and Jointing Materi al

Joints shall conformto ASTM D 3212. Gaskets shall conformto ASTM F 477.
2.1.6 PVC Pl astic Pressure Pipe and Associated Fittings
2.1.6.1 PVC Plastic Pressure Pipe and Fittings

Pi pe and fittings 100 mm Di aneter to 300 nm Pipe shall conformto AWM
C900 and shall be plain end or gasket bell end, Pressure Cass 150 (DR 18),
wi th cast-iron-pipe-equivalent OD. Fittings shall be gray-iron or
ductile-iron conform ng to AWM C110/ A21.10 or AWM C153/ A21.53 and shal |
have cenent-nortar lining conform ng to AWM C104/ A21. 4, standard

thi ckness. Fittings with push-on joint ends shall conformto the sane
requirenents as fittings with mechanical -joint ends, except that bell
design shall be nodified, as approved, for push-on joint suitable for use
with the PVC plastic pressure pipe specified in this paragraph.

2.1.6.2 PVC Pl astic Pressure Joints and Jointing Material For Pipe 100 mm
to 300 mm Di aneter.

Joints for pipe shall be push-on joints as specified in ASTM D 3139. Joints
bet ween pipe and fittings shall be push-on joints as specified in ASTM D
3139 or shall be conpression-type joints/mechanical-joints as respectively
specified in ASTM D 3139 and AWM C111/A21.11. Each joint connection shal
be provided with an el astoneric gasket suitable for the bell or coupling
with which it is to be used. Gaskets for push-on joints for pipe shal
conformto ASTM F 477. Gaskets for push-on joints and conpression-type
joints/ nechanical -joints for joint connections between pipe and fittings
shall be as specified in AWM C111/A21.11, respectively, for push-on joints
and nechani cal -j oi nts.

2.1.7 H gh Density Pol yet hyl ene Pi pe (HDPE)
ASTM F 714, DR 9.3. The polyethylene shall be certified by the resin

producer as neeting the requirenents of ASTM D 1248, Type 111, Cass C
Joints shall be butt fused in accordance with manufacturer's
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recomrendat i ons.
2.2 Bal | Val ves

Ful | port design, copper alloy body, except sizes 65 and |arger shall be
cast-iron body. Valves shall have two-position, adjustable Iength |ever
handl es.

2.3 CONCRETE MATERI ALS

Concrete materials shall be as specified in Section 03300, "Cast-In-Place
Concrete."

2.4 M SCELLANEQUS MATERI ALS
2.4.1 Precast Concrete and Associated Materials
2.4.1.1 Precast Concrete Manhol e Secti ons

Precast concrete manhole risers, base sections, and tops shall conformto
ASTM C 478M Base and first riser shall be nonolithic.

2.4.1.2 Gaskets and Connectors

Gaskets for joints between manhol e sections shall conformto ASTM C 443M
ASTM C990M  Resilient connectors for making joints between nanhol e and
pi pes entering manhol e shall conformto ASTM C 923M

2.4.1.3 Ext ernal Prefornmed Rubber Joint Seal s

An external preforned rubber joint seal shall be an accepted net hod of

seal ing cast iron covers to precast concrete sections to prevent ground
water infiltration into sewer systems. All finished and seal ed manhol es
constructed in accordance w th paragraph entitled "Manhol e Construction”
shall be tested for |eakage in the sane nanner as pipelines as described in
par agraph entitled "Leakage Tests." The seal shall be nulti-section with a
neoprene rubber top section and all |ower sections made of Ethylene

Propyl ene Di Monormer (EPDM) rubber with a mni mumthickness of 1.5 mm

Each unit shall consist of a top and bottom section and shall have mastic
on the bottom of the bottom section and mastic on the top and bottom of the
top section. The mastic shall be a non-hardeni ng butyl rubber seal ant and
shall seal to the cone/top slab of the manhol e/ catch basin and over the lip
of the casting. Extension sections shall cover up to two nore adjusting
rings. Properties and valves are listed in the follow ng tables:

Properties, Test Methods and M ni num Val ues for
Rubber used in Preformed Joint Seals

Physi cal Properties Test Met hods EPDM Neopr ene Butyl mastic
Tensile, kPa ASTM D 412 12,684 15,132 -
El ongati on percent ASTM D 412 553 295 350
Tear Resistance, N mm ASTM D 624 49 28 -
(Die B)
Rebound, percent, ASTM C 972 - - 11
5 m nutes (nod.)

SECTI ON 02530 Page 8



Pl ER 2 REPLACEMENT 05977041

Properties, Test Methods and M ni num Val ues for
Rubber used in Preformed Joint Seals

Physi cal Properties Test Met hods EPDM Neopr ene Butyl mastic
Rebound, percent, ASTM C 972 - - 12
2 hours

2.4.2 Metal Itens
2.4.2.1 Frames, Covers, and G atings for Mnhol es
CI D A- A-60005, cast iron; figure nunbers shall be as follows :
a. Traffic manhole: Provide in paved areas.

Frame: Figure 1, Size 22A
Cover: Figure 8, Size 22A
Steps: Figure 19

b. Non-traffic manhol e:

Frame: Figure 4, Size 22
Cover: Figure 12, Size 22
Steps: Figure 19

2.4.2.2 Manhol e St eps

Zinc-coated steel conformng to 29 CFR 1910.27. As an option, plastic or
rubber coating pressure-nolded to the steel may be used. Plastic coating
shall conformto ASTM D 4101, copol ynmer pol ypropyl ene. Rubber shall conform
to ASTM C 443M except shore A duroneter hardness shall be 70 plus or mnus
5. Alum num steps or rungs will not be permtted. Steps are not required
in manholes less than 1.2 m deep

PART 3  EXECUTI ON
3.1 | NSTALLATI ON OF Pl PELI NES AND APPURTENANT CONSTRUCTI ON
3.1.1 Ceneral Requirenents for Installation of Pipelines

Apply except where specific exception is made in the foll owi ng paragraphs
entitled "Special Requirenents.”

3.1.1.1 Locati on

VWere the |location of the sewer is not clearly defined by dinensions on the
drawi ngs, do not lay sewer line closer horizontally than 3 mto a water
main or service line. |Install pressure sewer |ines beneath water |ines
only, with the top of the sewer line being at |east 0.60 m bel ow bottom of
water line. Wiere sanitary sewer |ines pass above water |ines, encase sewer
in concrete for a distance of 3 mon each side of the crossing, or
substitute rubber-gasketed pressure pipe for the pipe being used for the
same di stance. \Were sanitary sewer |ines pass bel ow water lines, |ay pipe
so that no joint in the sewer Iine will be closer than 0.9 m horizonta

di stance, to the water |ine.

a. Sanitary piping installation parallel with water line:
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3.1.1.2

(1) Normal conditions: Sanitary piping or manholes shall be laid
at least 3 mhorizontally froma water |ine whenever possible.
The di stance shall be neasured edge-to-edge.

(2) Unusual conditions: Wen |ocal conditions prevent a
hori zontal separation of 3 m the sanitary piping or manhol e may
be laid closer to a water |ine provided that:

(a) The top (crown) of the sanitary piping shall be at |east 450
mm bel ow t he bottom (invert) of the water main

(b) Were this vertical separation cannot be obtained, the
sanitary piping shall be constructed of AWM- approved ductile iron
wat er pipe pressure tested in place w thout |eakage prior to
backfilli ng.

(c) The sewer nanhol e shall be of watertight construction and
tested in place.

Installation of sanitary piping crossing a water line:

(1) Normal conditions: Lay sanitary piping crossing water |ines
to provide a separation of at |east 450 nm between the top of the
sanitary piping and the bottom of the water |ine whenever possible.

(2) Unusual conditions: Wen |ocal conditions prevent a vertica
separ ati on descri bed above, use the follow ng construction

(a) Sanitary piping passing over or under water |ines shall be
constructed of AWMA- approved ductile iron water pipe, pressure
tested in place without |eakage prior to backfilling.

(b) Sanitary piping passing over water lines shall, in addition
be protected by providing:

1. Avertical separation of at |east 450 nm between the bottom of
the sanitary piping and the top of the water |ine.

2. Adequate structural support for the sanitary piping to prevent
excessi ve deflection of the joints and the settling on and
breaki ng of the water line.

3. That the length, minimum6.1 m of the sanitary piping be
centered at the point of the crossing so that joints shall be
equi di stant and as far as possible fromthe water line.

Sanitary sewer manholes: No water piping shall pass through or
cone in contact with any part of a sanitary sewer manhol e.

Ear t hwor k

Perform earthwork operations in accordance with Section 02315, "Excavation
and fill."

3.1.1.3

Pi pe Layi ng and Jointing

I nspect each pipe and fitting before and after installation; replace those
found defective and renove fromsite. Provide proper facilities for
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| owering sections of pipe into trenches. Lay nonpressure pipe with the
bell ends in the upgrade direction. Adjust spigots in bells to give a

uni form space all around. Bl ocking or wedgi ng between bells and spigots
will not be permitted. Replace by one of the proper dinensions, pipe or
fittings that do not allow sufficient space for installation of joint
material. At the end of each work day, close open ends of pipe tenporarily
with wood bl ocks or bul kheads. Provide batterboards not nore than 7.50 m
apart in trenches for checking and ensuring that pipe invert elevations are
as indicated. Laser beam nmethod may be used in |lieu of batterboards for

t he sane purpose.

3.1.1.4 Connections to Existing Lines

ot ai n approval fromthe Contracting O ficer before maki ng connection to
exi sting line. Conduct work so that there is mninmminterruption of
service on existing |line.

3.1.2 Speci al Requi renents
3.1.2.1 Installation of Cast Iron Soil Piping (cleanouts only)

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
par agraph entitled "General Requirenments for Installation of Pipelines" of
this section and with the recommendati ons of the pipe manufacturer. Make
joints with the rubber gaskets specified for cast iron soil pipe joints and
assenbl e in accordance with the recommendati ons of the pipe manufacturer

3.1.2.2 Installation of Ductile Iron Gravity Sewer Pipe

Unl ess ot herwi se specified, install pipe and associated fittings in
accordance with paragraph entitled "General Requirenents for Installation
of Pipelines" of this section and with the requirenments of AWM C600 for
pi pe installation and joint assenbly.

a. Make push-on joints with the gaskets and |ubricant specified for
this type joint and assenble in accordance with the applicable
requi renents of AWM C600 for joint assenbly. Make
nmechani cal -joints with the gaskets, glands, bolts, and nuts
specified for this type joint and assenble in accordance with the
applicabl e requi rements of AWM C600 for joint assenbly and the
recommendat i ons of Appendix A to AWM Cl111/A21. 11

3.1.2.3 Install ation of Ductile-lron Pressure Lines

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
par agraph entitled "General Requirenments for Installation of Pipelines" of
this section and with the requirements of AWM C600 for pipe installation
joint assenbly, and valve-and-fitting installation

a. Make push-on joints with the gaskets and |ubricant specified for
this type joint and assenble in accordance with the applicable
requi renents of AWM C600 for joint assenbly. Make
nmechani cal -joints with the gaskets, glands, bolts, and nuts
specified for this type joint; assenble in accordance with the
applicabl e requi rements of AWM C600 for joint assenbly and the
recomendati ons of Appendix A to AWM Cl111/A21.11. Make fl anged
joints with gaskets, bolts, and nuts specified for this type
joint. Make flanged joints up tight, taking care to avoid undue
strain on flanges, fittings, and other accessories. Align bolt
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hol es for each flanged joint. Use full size bolts for the bolt
hol es; use of undersized bolts to make up for m salignnent of bolt
hol es or for any other purpose will not be permitted. Do not
al I ow adj oi ning flange faces to be out of parallel to such degree
that the flanged joint cannot be made watertight w thout

overstrai ning the flange. Wen flanged pipe or fittings have

di mensi ons that do not allow the maki ng of a proper flanged joint
as specified, replace it by one of proper dinmensions. Assenble
joints made with sl eeve-type mechani cal couplings in accordance
wi th the reconmrendati ons of the coupling manufacturer, as

appr oved.

b. Pipe anchorage: Provide concrete thrust bl ocks (reaction backing)
for pipe anchorage. Size and position thrust blocks as indicated.
Use concrete conformng to ASTM C 94 having a m ni mum conpr essi ve
strength of 13.80 MPa at 28 days; or use concrete of a m x not
| eaner than one part cenent, 2 1/2 parts sand, and 5 parts gravel,
havi ng the sanme m ni num conpressive strength. Refer to paragraph
entitled "Pi pe Hangers and Supports"” for pipe anchorage on pier

3.1.2.4 Installati on of ABS Conposite Plastic Piping

Install pipe and fittings in accordance with paragraph entitled "Cenera
Requirenents for Installation of Pipelines" of this section and with the
recommendati ons of the plastic pipe manufacturer. Make joints with the
primer and sol vent cenment specified for this joint and assenble in
accordance with the recomendati ons of the pipe manufacturer. Handle
sol vent cenent in accordance with ASTM F 402.

3.1.2.5 Installation of ABS Solid-Wall Plastic Piping

Install pipe and fittings in accordance with paragraph entitled "Cenera
Requirenents for Installation of Pipelines" of this section and with the
recommendati ons of the plastic pipe manufacturer. Mke sol vent cenent
joints with the solvent cenent previously specified for this type joint.
Make el astomeric joints with the gaskets specified for this type joint and
assenbl e in accordance with the recommendati ons of the pipe manufacturer
Handl e sol vent cenment in accordance with ASTM F 402.

3.1.2.6 Installation of PVC Plastic Piping

Install pipe and fittings in accordance with paragraph entitled "Cenera
Requirenents for Installation of Pipelines" of this section and with the
requi renents of ASTM D 2321 for laying and joining pipe and fittings.

Make joints with the gaskets specified for joints with this piping and
assenbl e in accordance with the requirements of ASTM D 2321 for assenbly of
joints. Make joints to other pipe materials in accordance with the
recomendati ons of the plastic pipe manufacturer

3.1.2.7 Installation of PVC Plastic Pressure Pipe and Fittings

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
paragraph entitled "General Requirenments for Installation of Pipelines" of
this section; with the requirenents of UBPPA UNI-B-3 for |aying of pipe,
joining PVC pipe to fittings and accessories, and setting of hydrants,

val ves, and fittings; and with the recomendati ons for pipe joint assenbly
and appurtenance installation in AWM M3, Chapter 7, "lInstallation."

a. Joints: Make push-on joints with the el astoneric gaskets
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3.

3.

3.

3.

specified for this type joint, using either el astoneric-gasket
bel | -end pi pe or el astoneric-gasket couplings. For pipe-to-pipe
push-on joint connections, use only pipe with push-on joint ends
havi ng factory-nade bevel; for push-on joint connections to
fittings, cut spigot end of pipe off square and re-bevel pipe end
to a bevel approximately the sane as that on ductile-iron pipe
used for the sane type of joint. Use an approved | ubricant
recommended by the pipe manufacturer for push-on joints. Assenble
push-on joints for pipe-to-pipe joint connections in accordance
with the requirenents of UBPPA UNI-B-3 for laying the pipe and the
recomendati ons in AWM M3, Chapter 7, "Installation,” for pipe
joint assenbly. Assenbl e push-on joints for connection to
fittings in accordance with the requirenments of UBPPA UN -B-3 for
joining PVC pipe to fittings and accessories and with the
appl i cabl e requi rements of AWM C600 for joint assenbly. Mke
conpressi on-type joints/ mechanical-joints with the gaskets,

gl ands, bolts, nuts, and internal stiffeners specified for this
type joint and assenble in accordance with the requirenents of
UBPPA UNI -B-3 for joining PVC pipe to fittings and accessories,
with the applicable requirements of AWM C600 for joint assenbly,
and with the reconmendations of Appendix A to AWM Cl111/A21.11
Cut off spigot end of pipe for conpression-type

j oi nt/ mechani cal -j oi nt connections and do not re-bevel.

b. Pipe anchorage: Provide concrete thrust bl ocks (reaction backing)
for pipe anchorage. Size and position thrust blocks as indicated.
Use concrete conformng to ASTM C 94 having a m ni mum
conpressive strength of 13.80 MPa at 28 days; or use concrete of a
m x not | eaner than one part cenent, 2 1/2 parts sand, and 5 parts
gravel , having the same mni num conpressi ve strength.

1.2.8 Instal |l ati on of HDPE

Refer to section 02510 "Water Distribution" for HDPE pipe installation
1.2.9 Cl eanout s

Construct cleanouts of cast iron soil pipe and fittings.

1.3 Concrete Wrk

Cast-in-place concrete is included in Section 03300, "Cast-In-Place
Concrete."

1.4 Manhol e Constructi on

Construct base slab of cast-in-place concrete or use precast concrete base
sections. Mke inverts in cast-in-place concrete and precast concrete
bases with a snoot h-surfaced seni-circular bottomconformng to the inside
contour of the adjacent sewer sections. For changes in direction of the
sewer and entering branches into the nmanhole, make a circular curve in the
manhol e invert of as large a radius as manhole size will permt. For
cast-in-place concrete construction, either pour bottom slabs and walls
integrally or key and bond walls to bottomslab. No parging will be
permtted on interior manhole walls. For precast concrete construction
make joints between manhol e sections with the gaskets specified for this
purpose; install in the manner specified for installing joints in concrete
pi ping. Parging will not be required for precast concrete nmanhol es.
Cast-in-place concrete work shall be in accordance with the requirenents
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speci fied under paragraph entitled "Concrete Wrk" of this section. Mke
joints between concrete manhol es and pi pes entering manholes with the
resilient connectors specified for this purpose; install in accordance with
the recommendati ons of the connector manufacturer. Were a new nmanhole is
constructed on an existing line, renpve existing pipe as necessary to
construct the manhole. Cut existing pipe so that pipe ends are
approximately flush with the interior face of manhole wall, but not
protruding into the manhole. Use resilient connectors as previously
specified for pipe connectors to concrete manhol es.

3.1.5 M scel | aneous Construction and Installation
3.1.5.1 Met al Work

a. Wrkmanship and finish: Performnetal work so that workmanship
and finish will be equal to the best practice in nmodern structura
shops and foundries. Formiron to shape and size with sharp Iines
and angles. Do shearing and punching so that clean true Iines and
surfaces are produced. Mke castings sound and free from warp,
cold shuts, and blow holes that may inpair their strength or
appearance. G ve exposed surfaces a snooth finish with sharp
wel | -defined lines and arises. Provide necessary rabbets, |ugs,
and brackets wherever necessary for fitting and support.

b. Field painting: After installation, clean cast-iron franes,
covers, gratings, and steps not buried in concrete to bare netal
of nmortar, rust, grease, dirt, and other deleterious materials and
apply a coat of bitum nous paint. Do not paint surfaces subject
to abrasion.

3.1.5.2 Pi pe Hangers and Supports

Structural steel shapes, plates and rods supporting piping systens shall be
i n accordance with ASTM A36 and shall be zinc coated (hot-dipped

gal vani zed), after fabrication, in accordance with ASTM A123. All bolts,
nuts, and washers used in assenbling or attaching hangers and supports
shal |l be zinc coated (hot-dip-gal vani zed) in accordance with ASTM A153

Pipe clevis and riser clanp shall conformto MSS SP-58and SP-69, Type 1 and
Type 42 respectively, hot-dip galvanized in accordance wi th ASTM A153ASTM
153. Fabrication of steel supporting assenblies shall be as complete as
possi bl e before zinc coating. Fabrication shall be snmooth and accurate.
Bolt holes shall be located and drilled accurately to correct size;
enlarging by cutting or burning shall not be done. Welding shall conform
to AWS D1.1; exposed welds shall be ground snoot h.

3.1.5.2.1 Protective Coating

Protective coating shall be factory or shop applied to the exterior
surfaces of all new piping, valves, pipe supports/anchors and accessori es.
Surfaces shall be clean and dry, free fromrust, paint, dirt, oil, grease,
and other foreign matter and shall be SSPC SP1 sol vent cl eaned. Coating
shall conformto M5 DOD P-23236A and applied to a dry filmthickness of at
least 15 to 18 mils, all in accordance with manufacturer's recomendati ons.
Al joint fasteners and all damaged areas of coating shall be field coated
to the sane thickness as the original coating. Top or seal coat of field
repair shall be provided where required by the coating manufacturer

Gal vani zed steel piping, valves, and pipe supports/anchors shall be sol vent
cl eaned before application of coal-tar coating.
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3.2 FI ELD QUALI TY CONTROL
3.2.1 Field Tests and I nspections

The Contracting Officer will conduct field inspections and witness field
tests specified in this section. The Contractor shall performfield tests
and provide | abor, equipnment, and incidentals required for testing. Be
abl e to produce evidence, when required, that each item of work has been
constructed in accordance with the drawi ngs and specifications.

3.2.2 Tests for Nonpressure Lines

Check each straight run of pipeline for gross deficiencies by holding a
light in a manhole; it shall show a practically full circle of Iight

t hrough the pipeline when viewed fromthe adjoining end of line. Wen

pressure piping is used in a nonpressure |line for nonpressure use, test
this piping as specified for nonpressure pipe.

3.2.2.1 Leakage Tests

Test lines for |eakage by either infiltration tests or exfiltration tests,
or by lowpressure air tests. Prior to testing for |eakage, backfil
trench up to at |least lower half of pipe. Wen necessary to prevent

pi pel i ne movenent during testing, place additional backfill around pipe
sufficient to prevent novenent, but |eaving joints uncovered to permt

i nspection. Wen | eakage or pressure drop exceeds the allowabl e anount
speci fied, nmake satisfactory correction and retest pipeline section in the
same manner. Correct visible | eaks regardl ess of | eakage test results.

a. Infiltration tests and exfiltration tests: Performthese tests
for sewer lines made of the specified materials, not only
concrete, in accordance with ASTM C 969M NMake cal cul ations in
accordance with the Appendi x to ASTM C 969M

b. Low pressure air tests: Performtests as foll ows:

(1) Ductile-iron pipelines: Test in accordance with the
applicabl e requirements of ASTM C 924M Al | owabl e pressure drop
shall be as given in ASTM C 924M Make cal cul ati ons in accordance
wi th the Appendi x to ASTM C 924M

(2) ABS composite plastic pipelines: Test in accordance with the
applicable requirements of UBPPA UNI-B-6. Allowable pressure drop
shall be as given in UBPPA UNI-B-6. Make calculations in
accordance with the Appendi x to UBPPA UN - B- 6.

(3) PVC plastic pipelines: Test in accordance with UBPPA UN - B- 6.
Al l owabl e pressure drop shall be as given in UBPPA UNI -B-6. Make
calcul ations in accordance with the Appendi x to UBPPA UN - B-6.

(4) HDPE: Test in accordance wi th manufacturer's recomrendati ons.

3.2.3 Tests for Pressure Lines

Test pressure lines in accordance with the applicable standard specified in
this paragraph, except for test pressures. For hydrostatic pressure test,
use a hydrostatic pressure 345 kPa in excess of the maxi mum wor ki ng
pressure of the system but not |ess than 690 kPa, holding the pressure for
a period of not |less than one hour. For |eakage test, use a hydrostatic
pressure not |ess than the maxi num worki ng pressure of the system Leakage

SECTI ON 02530 Page 15



Pl ER 2 REPLACEMENT 05977041

test may be perfornmed at the sane tinme and at the sane test pressure as the
pressure test. Test ductile-iron pressure lines in accordance with the
requi renents of AWM C600 for hydrostatic testing. Leakage on ductile-iron
pi pelines wi th nechanical -joints or push-on joints shall not exceed the
anmounts given in AWM C600; allow no | eakage at joints made by ot her

met hods. Test PVC plastic pressure lines in accordance with the

requi renents of UBPPA UNI-B-3 for pressure and | eakage tests, using the

al | owabl e | eakage given therein. Test HDPE piping in accordance wth

manuf acturer's recommendations. No | eakage will be allowed for HDPE pipi ng.

-- BEnd of Section --
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SECTI ON 02553

PRE- ENG NEERED UNDERGROUND HEAT DI STRI BUTI ON SYSTEM
08/ 98

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI MC96. 1 (1982) Thernocoupl es, Tenperature
Measur ement

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO MB0O (1994) Inorganic Zinc Rich Priner
AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16. 11 (1996) Forged Steel Fittings,
Socket - Wl di ng and Thr eaded

ASME B31.1 (1996) Code for Pressure Piping, Power
Pi pi ng wi th Arendnents

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A36/ A36M (1996) Structural Steel

ASTM A53 (1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded and Seam ess

ASTM A106 (1997; Rev. A) Seanl ess Carbon Steel Pipe
for Hi gh-Tenperature Service

ASTM A134 (1996) Pipe, Steel,
El ectric-Fusi on(Arc)-Wl ded (Sizes NPS 16
and over)

ASTM A135 (1996) El ectric-Resistance Wl ded Steel
Pi pe

ASTM A139 (1996) Electric-Fusion(Arc)-Wlded Steel

Pi pe (NPS 4 and over)
ASTM C 518 (1991) Steady-State Heat Flux Measurenents

and Thermal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus
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ASTM C 591 (1994) Unfaced Prefornmed Rigid Cellular
Pol yi socyanurate Thermal Insul ation

ASTM D 2487 (1993) dassification of Soils for
Engi neeri ng Pur poses

1.2 DEFI NI TI ONS
The follow ng definitions are applicable:
1.2.1 Pre- engi neered System

A conpl ete underground heat distribution systemincluding all required
conmponents such as carrier pipes, steampipe, and fittings, anchors, pipe
supports, insulation, protective casing, and cathodic protection, for the
system supplied. The pre-engi neered system does not include val ve manhol es
and the piping and equi prent inside the val ve manholes. The pre-engi neered
system shall include all piping and conponents to a point at |east 150 mm

i nside the building and val ve manhole. The UHDS shall not use any part of
t he buil ding or valve manhol e structure as an anchor point.

1.2.2 Direct-Buried

A systemwhich is buried without the need for a field-fabricated protective
encl osure such as a concrete trench or tunnel

1.2.3 UHDS Types
1.2.3.1 Dr ai nabl e- Dryabl e- Testabl e (DDT) Direct-Buried System

A factory-fabricated systemincluding an air and water-tight outer
protective casing, air space and an insulated carrier pipe. Drains and
vents are provided at the end plates of the system (in manhol es or

buil dings). The drains are normally plugged but the plugs can be renpved
to drain water which may leak into the air space if there is a failure in
the casing or the carrier pipe. The vents allow water vapor to escape and
provide a tell-tale sign of |eakage.

1.2.4 UHDS Mai nt enance

The UHDS manufacturer is the conpany responsible for the design and
manuf acture of the pre-engineered system The UHDS manufacturer directs
the installation of their systemand has a representative on the job site.

1.2.5 UHDS Manuf acturer's Representative

The UHDS manufacturer's representative shall be a person who regularly
perfornms the duties specified herein, is certified in witing by the UHDS
manuf acturer to be technically qualified and experienced in the
installation of the system and shall be authorized by the manufacturer to
make and sign the daily reports specified herein. The UHDS manufacturer's
representative shall be under the direct enploy and supervision of the UHDS
manuf act urer.

1.2.6 Corrosi on Engi neer
Corrosion engineer refers to a person who by know edge of the physica

sci ences and the principles of engineering and mathemati cs, acquired by
pr of essi onal education and rel ated practical experience, is qualified to
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engage in the practice of corrosion control. Such person may be a |icensed
pr of essi onal corrosion engineer or a |licensed professional engineer
certified as being qualified by the National Association of Corrosion

Engi neers (NACE), if such licensing or certification includes 3 years
experience in corrosion control on underground netallic surfaces of the
type under this contract. NACE certification shall be corrosion speciali st
or cathodic protection specialist. The corrosion engi neer shall make at
least 3 visits to the project site. The first of these visits shal

i nclude obtaining soil resistivity data, acknow edgi ng the type of pipeline
coatings to be used and reporting to the Contractor the type of cathodic
protection required. Once the submttals are approved and the materials
delivered, the corrosion engineer shall revisit the site to ensure the
Contractor understands installation practices and |aying out the
components. The third visit shall involve testing the installed cathodic
protection systens and training applicable personnel on proper maintenance
techni ques. The corrosion engi neer shall supervise, inspect, and test the
installation and perfornmance of the cathodic protection system

1.3 DESCRI PTI ON
1.3.1 Scope

The work includes the design and fabrication; furnishing; installing, and
testing of a direct buried underground insul ated steam pi pe consisting of
pi pi ng as indicated, cathodic protection system (where required by this
specification), together with all fittings and appurtenances necessary for
a conplete and operable system dand type end seals shall not be
permtted. Drainable, dryable, testable (DDI) systens with fiberglass
casi ngs shall not be provided.

1.3.2 UHDS Desi gn
The UHDS manuf acturer shall be responsible for the conplete design of the
UHDS, the product to be supplied, fabrication, witnessing installation and
testing of the systemw thin the design paraneters established by the
contract drawi ngs and specifications, and in conpliance with the detail ed
design. The conplete design of the UHDS shall be seal ed by a Professiona
Engi neer in the enploy of the UHDS manufacturer

1.3.3 Contract Draw ngs

The contract draw ngs acconpanying this specification provide information
on:

a. The size of carrier pipes, approximate |ength, and site |ocation
of the system

b. The routing and el evation of the piping along the route.

c. Location and design of manhol es.

d. The obstacles that must be avoi ded al ong the path.

e. Location of piping anchors (anchors will be no closer than 1 m nor
further than 1.5 mfromentrance to manhol es and buil di ngs) at
manhol es and/ or buil dings. The UHDS manuf acturer shal

i ncorporate any additional anchors as needed for their system

f. Operating pressure and tenperature of system
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1.4 SYSTEM REQUI REMENTS
1.4.1 Cat hodi ¢ Protection

Cat hodi c protection shall be provided for systens with coated steel casings.
1.4.2 Qperating Characteristics

The steam supply system shall have an operating tenperature as indicated.
1.4.3 Rat ed Characteristics

Al'l thermal expansion cal cul ations shall be conmputed for the supply and
return piping using the follow ng design characteristics and installation
tenperature. The system design conditions for steam supply at a
tenperature of 260 degrees C. For cal cul ati on purposes the installation
tenperature (the anbient tenperature at the site) shall be no higher than a
tenperature of 5 degrees C

1.5 STANDARD PRODUCTS

Approval by Contracting Oficer is required for products or services of the
UHDS manufacturer. The design of the system and equi pnent provided for
this project shall conformto specification requirenments, shall be of
current production and shall essentially duplicate systens that have been
in satisfactory use for at least 5 years, prior to bid opening, at three

| ocations. The systens nmust have been operated under pressure,
tenperature and site characteristics that are equal to or nore severe than
the operating conditions in this specification and nust have distributed
the sane nedium The system shall be supported by a service organization
that is, in the opinion of the Contracting O ficer, reasonably conveni ent
to the site.

1.6 SUBM TTALS

Submit the following in accordance with section entitled "Subnmtta
Procedures.”

1.6.1 SD-01 Data
a. Pipe-stress and system expansion calculations G
b. Cathodic protection systemcal culations G
c. Manufacturer's data sheets G
1.6.1.1 Pi pe- Stress and System Expansi on Cal cul ati ons
Pi pe-stress and system expansi on cal cul ati ons for each expansion
conpensation el bow using a finite el ement conputer generated
t hree-di mensi onal analysis, not later than 7 days after notice to proceed.
Cal cul ations (including heat |oss calcul ati ons) shall denonstrate that pipe
stresses fromtenperature changes are within the allowable requirenents in
ASME B31.1 and the anchors and the guides will w thstand the resultant
forces. Submtted detail ed design |ayout draw ngs including the |ocation

of all anchors and guides. Layout shall also include all analysis node
points. As a mininum the conmputer analysis results include node stresses,
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forces, nmonments and di spl acements. Cal cul ati ons shall be approved,
certified, stanped and signed by a registered Professional Engineer in the
enpl oy of the UHDS manufact urer

1.6.1.2 Cat hodi ¢ Protection System Cal cul ati ons

Design life calculations for cathodic protection system not later than 7
days after notice to proceed. Calculations shall be stanped and si gned by
a NACE qualified corrosion engineer

1.6.1.3 Manuf acturer's Data Sheets

Manuf acturer's data sheets on all conponents of the UHDS and the
instrumentation required for thermal performance testing.

Manuf acturer's data sheets for all coatings and for carrier pipe
i nsul ation, indicate thicknesses not |ater than 7 days after notice to
proceed.

1.6.2 SD- 02 Manufacturer's Catal og Data
a. Pipe
b. Fittings
c. Insulation
d. Cathodic Protection (coordinate with 13114 requirnents)
e. Coatings
f. Conduit
g. Field dosures
h. Anchors
1.6.3 SD- 04 Dr awi ngs
a. Heat distribution system G
1.6.3.1 Heat Distribution System
A conpl ete description of the design and assenbly of the system naterials
of construction and field installation instructions mninumof 2 days prior
to the start of field neasurenents. Al so subnmittal shall include
sufficient systemdetails required to show that the specified mninum
i nsul ation thickness has been nmet. A detailed design |ayout of the system
(plan and el evation views) show ng size, type, elevations and | ocation of
each conponent to be used in the system the design and |ocation of
anchors, pipe guides, pipe supports, expansion |oops, Z-bends, L-bends, end
seal s, leak plates, joint locations, pipe and insulation thickness and
sizes, types, and novenents, connection to manhol e and buil di ng wall
penetrations, and including, if applicable, transition point design to
aboveground or other type systenms. Also, if applicable, type and details
of the cathodic protection systemto be used. Detail ed design |ayout

drawi ngs shall be prepared and approved by a regi stered Professiona
Engi neer as certified by their stanp.
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1.6.4 SD-08 Statenents
a. Wrk plan G
b. Quality assurance
c. Thermal performance testing G
1.6.4.1 Wrk Plan
A proposed schedul e of activities indicating when various itens of work and
tests are to be carried out and when the representative of the UHDS
manuf acturer shall be present at job site. The UHDS nmanuf acturer shal
submt a list of what characteristics shall be considered danmaged or
defective materials that nust be repl aced.

1.6.4.2 Qual ity Assurance Pl an

Manuf acturer's quality assurance plan for fabrication, delivery, storage,
installation and testing of system

1.6.4.3 Thermal Perfornmance Testing
A proposed test procedure and proposed sanples of test data sheets for each
required test, 30 days prior to the proposed test date. The procedure
shall contain a conplete description of the proposed test with calibration
curves or test results furnished by an i ndependent testing | aboratory of
each instrument, neter, gauge, and thernmoneter to be used in the tests.
The test shall not comence until the procedure has been approved.
1.6.5 SD-09 Field Test Reports
a. WL systemtest G
1.6.5.1 WEL System Test
Assenbly test of WSL system for steam and/or condensate return service.
Test reports in booklet formshowing all field tests perfornmed to prove
conpliance with the specified performance criteria, upon conpletion and
testing of the installed system
1.6.6 SD- 13 Certificates
a. UHDS manufacturer certification G
b. UHDS design G
c. Certificate of conpliance G
d. Testing firmqualification G
e. Wlds G
1.6.6.1 UHDS Manuf acturer Certification
Certification that the UHDS manufacturer regularly and currently

manuf actures direct-buried systens, and that the designs of the system and
equi prent to be provided for this project conformto specification
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requirenents. This certification shall be an original signed by a
principal officer of the UHDS manufacturer and shall be submitted at
m ni mum of 2 weeks prior to start of work.

1.6.6.2 UHDS Desi gn

A Certificate of Satisfactory Qperation certifying that at |east 3 systens
installed by the UHDS manufacturer within the previous 10 years, have, and
are operating satisfactorily for not less than 5 years, not later than 7
days after notice to proceed. The certificate shall indicate the |ocation
type of system size of system point of contact (POC) including phone
nunber, for information verification. This certificate of satisfactory
operation shall be an original signed by a principal officer of the UHDS
manuf act urer.

1.6.6.3 Certification of Conpliance

Upon conpl etion of the work, and before final acceptance, a notarized
statenment signed by a principal officer of both the UHDS nmanufacturer and
the contractor, certifying that the system has been installed
satisfactorily and in accordance with the contract draw ngs,
specifications, UHDS manufacturer's detailed design | ayout draw ngs and
with the UHDS manufacturer's reconmendati ons.

1.6.6.4 Testing Firm Qualification

A Certificate of the Testing Firm Qualification fromthe independent
testing firmor firns, not later than 7 days after notice to proceed,
certifying that: weld exam nati on nethods and procedures, and the
interpretation of radiographic films will be perforned in accordance with
ASME B31.1; the firmintends to utilize the proper fil m exposure,

techni ques, and penetraneter to produce density and geonetric sharpness in
sufficient clarity to determ ne presence of defects; and that al

radi ographic films will be reviewed and interpreted, and reading reports
signed, by not less than a Certified Arerican Society for Nondestructive
Testing Level 111 Radi ographer

1.6.6.5 Welding

A Certification of Acceptability of all welds nmade in the field, upon
conpletion of the project. This certification shall consist of a letter
signed by an official of the independent testing firmor firms exam ning
wel ds, stating that all provisions of this specification have been conplied
with, and that all welds inspected radi ographically have nmet the
acceptability standards specified.

1.6.7 SD- 18 Records
a. Daily witten report
1.6.7.1 Daily Witten Reports

A daily witten report fromthe representative of the UHDS manufacturer
whenever the representative is required to be on the jobsite. The report
shal | be checked for accuracy and the original shall be submtted no |ater
than the next working day after the date of the report. One copy shall be
forwarded to the UHDS manufacturer's main office. The report shall be
signed by the representative. The report shall state whether or not the
condition and quality of the materials and net hods used and the
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installation of the systemare in accordance with the contract draw ngs,
specifications, and the UHDS manufacturers detailed design |ayout draw ngs
and requirenments. If anything connected with the installation is
unsatisfactory, the report shall state what corrective action has been
taken or shall contain the UHDS manufacturer's reconmmendations for
corrective action and when the unsatisfactory condition is to be corrected.
The daily report will track and report all unsatisfactory conditions and
corrective nmeasured being taken. The report shall identify any conditions
that could result in an unsatisfactory installation, including such itens
as open conduit ends left in the trench overnight and inproper valve
manhol e entries and changes required to the UHDS design due to
interferences or conflicts, upon realization of interferences or conflicts.
On a weekly basis the daily reports shall be reviewed, approved, signed
and seal ed by the regi stered Professional Engi neer responsible for the
system desi gn and shall be submitted to the Contracting Oficer

1.6.8 SD-19 (Operation and Mi ntenance Manual s
a. Heat distribution system data package 2
1.6.8.1 Heat Distribution System Data Package 2

The operation and mai nt enance manual for the heat distribution system shal
list routine maintenance procedures, possible breakdowns and repairs,
procedures for recording conduit tenperatures biannually, and

t roubl eshooti ng gui des. Manual shall include as-built piping |ayout of the
systemincluding final elevations.

Submit in accordance with Section 01781, "Qperation and M ntenance Data."
khhkkkhhhkkhhhkhkkhhhkhdhhhdhhhdhhddhhhdhdddhddhddhhddhddddxddhddddxddhdddx*dh*x*dx*d,x*%x

TABLE A
SI TE CLASSI FI CATI ON DEFI NI TI ON
BASED ON KNOWN UNDERGROUND WATER CONDI TI ONS

Site Cassification Ceneral Conditions for Classification

Severe The water table is expected to be frequently above the
bottom of the system and surface water is expected to
accunul ate and remain for |ong periods in the soi
surroundi ng the system

oR

The water table is expected to be occasionally above
the bottom of the system and surface water is expected
to accumul ate and remain for long periods in the soi
surroundi ng the system

Bad The water table is expected to be occasionally above
the bottom of the system and surface water is expected
to accumul ate and remain for short periods (or not at
all) in the soil surrounding the system

oR
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TABLE A
SI TE CLASSI FI CATI ON DEFI NI TI ON
BASED ON KNOWN UNDERGROUND WATER CONDI TI ONS

Site Cassification Ceneral Conditions for Classification

The water table is expected never to be above the
bottom of the system but surface water is expected to
accunul ate and remain for short periods in the soi
surroundi ng the system

Moder at e The water table is expected never to be above the
bottom of the system but surface water is expected to
accunul ate and remain for short periods (or not at
all) in the soil surrounding the system

oR

The water table is expected never to be above the
bottom of the system but surface water is expected to
accunul ate and remain for brief or occasional periods
in the soil surrounding the system

oR
The water table is expected never to be above the
bottom of the system and surface water is not expected

to accumulate or remain in the soil surrounding the
system

hkhkhkkhkhkhhhhhhhhhhhhhhhhhhhhdhhhdhhhdhhhhdhhhdhhhdhhhdhhhdhhhdhhhdhhhdhdhdddhdddhdddrxdx*x

Classification of the site conditions for the UHDS was based on ASTM D 2487
and the following criteria: Table A Severe.

PART 2 PRODUCTS

2.1 FACTORY FABRI CATED, DI RECT-BURI ED, DRAI NABLE, DRYABLE, TESTABLE ( DDT)
SYSTEMS

2.1.1 DDT Steam Carrier Pipes

Requi renents shall be in accordance with the "Heat Distribution Piping"
par agr aph

2.1.2 DDT Condensate Carrier Pipes
Carrier piping for condensate return systenms shall be steel, schedul e 80.
Pi pe requirenents shall be in accordance with the "Heat Distribution
Pi pi ng" par agraph

Do not | ocate condensate pipes in conduit casings which contain steam pipes
or any other piping.

2.1.3 DDT Carrier Pipe Insulation

Carrier pipe insulation shall conformto m nimumthicknesses and type
listed in Tables 1 and 2 as required for tenperature in carrier pipe
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speci fied under the "Rated Conditions" paragraph

1.4 I nsul ati on Bandi ng and Scrim

Stai nl ess steel bands and clips, at least 13 mm w de, ASTM Al167 (304
stainl ess steel), maxi num spaci ng 460 mm shall be used over the scrimto
secure the insulation onto the carrier pipe. A mnimmof two bands are
required for each 1300 nm section of insulation. Vinyl-coated fiberglass
scrim Fed. Spec. L-S- 125, Type Il, Cass 2, with 18 x 16 nesh (nunber of
filaments per inch) and nmade of 0.335 mm di aneter vinyl-coated fibrous

gl ass yarn. Bands are used over the scrimto secure the insulation onto
the carrier pipe.

.1.5 Casi ng

Snoot h-wal | steel, electric resistance spiral welded, conformng to ASTM
Al34, ASTM A135, or ASTM A139 and the val ues tabul ated bel ow. Provide
eccentric connectors as necessary between casing sections to provide

drai nage of casing section between nanhol es and between nanhol es and

bui | di ngs.

Casing Dianmeter (nm M ni mum Thi ckness (nmm

2.

150 - 660 6. 35
675 - 900 6. 35
940 - 1050 6. 35
1170 6. 35

1.6 Casing End Pl ates, Vents, and Drains

End plates shall be nade of ASTM A36/ A36M steel, m ni mumthi ckness 13 nmm

for conduit pipe sizes above 300 mmand 9.5 mmfor conduit pipe sizes 300 nm
and |l ess. Provide 25 nm ASTM A53, Sch 40, gal vani zed vent riser pipe on

end plate vent opening. Vent pipe shall extend to top of manhol e and

term nate 300 nm above grade with a bend. Provide 25 mmdrain at the

bottom and vent at the top. Construct with welded steel half coupling

wel ded to the end plate, and brass plugs. Plug drains, do not plug vents.

1.7 Air Space

Provi de conti nuous 25 mm mi ni mum air space between carrier pipe insulation
and casi ng.

.1.8 Casi ng Coating

Fusi on- bonded epoxy, mnimmthickness 1.0 mnm Rated by coating

manuf acturer for continuous service for at |east 25 years at tenperatures
of 232 degrees C and having a coefficient of expansion simlar to that of
steel. Coating shall be applied in accordance with the coating

manuf acturer's instructions. Factory-inspect for holidays and nake repairs
as necessary.

. 1.9 Coating of End Plates and conduit Sections Extending i n Manhol es

Zinc-rich coating that conforns to AASHTO MB0OO, Type | A except that

vol atil e organi c conpounds shall not exceed 0.34 kg per liter. The zinc
rich coating shall be applied in accordance with the coating manufacturer's
requi renents including surface preparation. No additional top coat shal

be appli ed.
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2.1.10 Carrier Pipe Cuides

Maxi mum spaci ng 3 mon centers, no nore than 1500 mm from pi pe ends,

m ni mum of three gui des per el bow section. Cuides shall be designed to
al I ow t hermal expansion w thout damage, provide proper pipe guiding, and to
al l ow horizontal novenent in two directions as required at expansion | oops
and bends. Design of supports shall permt flow of water and air through

t he support. Pipe insulation shall extend thru the pipe guides and be
protected by steel sleeves. Design of guides shall be such that no netal
to netal contact exists between the casing and the carrier pipe.

Insulation or non-netallic material used to ensure no netal to netal
contact shall be designed to not be conpressed by the weight of the carrier
pi pe when full of water.

2.1.11 Anchor Pl at es

Anchor plate shall be ASTM A36/ A36M steel, welded to carrier pipe and
casing, 13 mm m ni mum thi ckness and shall include, passages for air flow
and water drai nage through the annular air space in the system Exterior
surface of the anchor plate shall be coated with the sane coating materi al
as the casing.

2.1.12 Fi el d Connection of Casing Sections

Steel section conform ng to casing specification, welded to casing
sections, coated on all surfaces with UHDS manufacturer's coating field
repai r conmpound, and covered with a 1.3 mm m ni num t hi ckness pol yet hyl ene
shrink sl eeve designed for a service tenperature exceedi ng 260 degrees C

2.1.13 Manuf acturer's ldentification

Provi de enbossed brass or stainless steel tag hung by brass or stainless
steel chain at each end of each conduit or insulated piping in the manhol es
and buildings. The tag shall identify UHDS manufacturer's name, date of
installation, Governnent contract, and manufacturer's project nunber.

2.2 FACTORY FABRI CATED, DI RECT-BURI ED, WATER- SPREAD- LI M TI NG (WEL) SYSTEM
2.2.1 St eani Hi gh Tenperature Hot Water Carrier Pipes

Ref er to Paragraph, HEAT DI STRI BUTI ON PI PI NG for pipe material

requi renents. The pipe shall be steel with the ends machi ned and
metallized to provide a satisfactory sealing surface for the sealing rings.
The nmetal lizing shall be a high nickel alloy applied to an excess

t hi ckness and then nachined to the required OD.

2.2.2 Condensate Carrier Pipes
Carrier piping for condensate return systens shall be steel, schedul e 80.
Ref er to Paragraph, HEAT DI STRI BUTI ON PI PI NG for pipe requirenents.
Condensat e pi ping shall not be | ocated in casings which contain steam
pi pi ng or any other piping.

2.2.3 Casing for Steam and Condensate
The casing shall be reinforced thernosetting resin plastic pipe (RTRP)

manuf actured by the filament w nding process. The casing pi pe shall be
wound to nmeet ASTM D2310 cl assification RTRP and ASTM D2996. The resin
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shall be a polyester isothalic resin. The outer surface shall be coated
with a pignented, protected resin containing a parafinated wax and
ultraviolet inhibitors. Casing thickness shall be as foll ows:

Carrier Pipe Casi ng
Size Thi ckness
(mm) (1 nches) (mm) (1 nches)
50 2 5 0. 185
80 3 5 0. 185
100 4 5 0. 185
150 6 6.5 0. 250
200 8 6.5 0. 250
250 10 6.5 0. 250
300 12 6.5 0. 250
2.2. 4 Pi pe Coupling, Steam

Coupling shall be of a nmulti-stage seal designed to accomopdate the
expansi on and contraction of the systemin the coupling. Couplings shal
be of corrosion resistant materials capable of handling the design
characteristics of the systemlisted in paragraph entitled "Rated
Characteristics". The annular seals and carrier pipe ends shall be
specifically designed to protect the seals and resist abrasion due to
|ateral loads in the system

.2.4.1 Pi pe Coupling, Condensate

Coupling shall be a single stage seal design to accommopdate the expansion
and contraction of the adjacent pipes. Coupling shall be of corrosion
resi stance materials capable of handling the design characteristics of the
systemlisted in paragraph entitled "Rated Characteristics”. The annul ar
seal s and carrier pipe ends shall be specifically designed to protect the
seal s and resist abrasion due to lateral |oads in the system

.2.5 Carrier Pipe Insulation

Conformto mni mumthicknesses and type of insulation |isted for WAL
systens in Tables 1 and 2 as required for tenperature in carrier pipe.
I nsul ation shall consist of an inner l|ayer of high tenperature cal cium
silicate and an outer |ayer of polyurethane foam

.2.5.1 Calcium Silicate Insulation for Steam Systens
The calciumsilicate insulation shall be a hydrous material satisfactory
for tenperatures to 650 degrees C. Calcium Silicate insulation shal
conformto ASTM C533. The physical properties shall be as follows:
Density (dry) 208 kg/cubic meter (mninmum
Conpressive Strength to produce 5% conpression: 1723 kPa (For 37 mm
t hi ck sanpl e)

Maxi mum Li near shrinkage after 24 hour soaking period at 650 degrees C
1.1%

Maxi mum Ther mal Conductivity k k(netric) = W(neter*K). . \ere k
varies with tenperature as shown:
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Mean Tenp 100 200 300 400
k 0.38 0.41 0. 44 0. 48
k(metric) 0.04 0.04 0. 04 0. 04
2.2.5.2 Pol yur et hane Foam I nsul ati on for Steam and Condensate Systens
Pol yur et hane foam shall be in accordance with ASTM C 591. The pol yur et hane
foam shall conpletely fill the annular space between the calciumsilicate
i nsul ation and the casing for the steam pi pe and between the carrier pipe
and the casing for condensate return system
Pol yur et hane foam i nsul ation shall also neet the foll ow ng requirenents:
a. Type: Two conponent urethane.

b. Conpressive Strength: 172 kpu parallel to rise (mninumat 50%
conpr essi on) .

c. Shrinkage: None at 1 to 21 degrees C.
d. Free Rise Density: 32 kg/cubic neter.
e. Maxi mum aged k (32 degrees C /90% RH for 72 hours):
.02 WnK, at 24 degrees C, , when tested in accordance with ASTM C
518.
f. M ni mum Cl osed Cell Content: 90%
2.2.5.3 I nsul ation Concentricity
Carrier pipe shall be concentric in relation to the casing pipe. The
al | owabl e maxi mum devi ation fromcenter line of the carrier pipe shall be
plus or mnus 6 mmat the casing center point and plus or mnus 1.5 nmm at
the end seals.

2.2.5.4 Insul ated Fittings

Fittings shall be pre-insulated by manufacturer using the same insul ation
t hi ckness and casing as the straight sections.

2.2.5.5 Coupling Insulation for Steam Systens
The material which | ocks the bronze coupling in the casing shall be
conposed of refractory conposite. The approxi mate m ni num conductivity of
this material shall be .2 W(neter*K) at a nean tenperature of 1260 degrees
C
2.2.5.6 Coupling Insulation for Condensate Systens
The coupling shall be insulated with pol yurethane foam per requirenents
herein. The insulation thickness shall be equal to the carrier pipe
i nsul ation. The coupling shall be encased in the sane casing as the pipe.
2.2.6 Manuf acturer's Identification
Provi de an enbossed brass or stainless steel tag hung by a brass or

stai nl ess steel chain at each end of each casing or insulated piping in the
manhol es and buil dings. The tags shall identify UHDS manufacturer's name
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and date of installation
2.2.7 End Seal s
2.2.7.1 CGener a

Each preinsul ated section of piping shall conpletely seal the insulation
provi ding a pernmanent water and vapor seal at each end of the preinsul ated
section of piping. Preinsulated factory fabricated sections of piping
nodified in the field shall be provided with an end seal which is

equi valent to the end seals furnished with the preinsul ated section of

pi ping. Tests shall be conducted by the UHDS manufacturer to denonstrate
t hat casi ngs, couplings and end seals are capable of resisting penetration
of water into the casing and insulation under rated conditions. The tests
shal |l be performed on each type of pre-fabricated systemto be furnished,
and the test results shall be verified by an i ndependent testing

| aboratory. The steam system shall nust be tested and certified in
accordance with paragraph entitled Assenbly Testing of WSL systens for

St eam servi ce

2.2.7.2 End Seal s for Steam Service

End seal s shall be elastoner-ring type designed and di nensioned to fit in
t he annul ar space between the casing and the carrier pipe. Tape used for
covering field repair joints shall be nulti polyner alloy filmtype and
shal |l be conpatible with synthetic elastonmeric tape, suitable for cold
application.

2.2.7.3 End Seal s for Condensate Return Service Types
End seal s provided shall be one of the foll ow ng types:

a. Carrying the outer casing over tapered pipe insulation ends and
extending it to the carrier pipe. Sufficient surface bonding area
shal | be provided between the casing and the carrier pipe.

b. Using specially designed nol ded caps nade of pol yethyl ene or
rubber of standard nmanufactured thickness. A mininmm40 mm
surface bondi ng area shall be provided between the cap and both
the casing and carrier pipe.

c. Using elastoner-ring end seals designed and di nmensioned to fit in
t he annul ar space between the casing and the carrier pipe.

d. Using a waterproof mastic seal vapor barrier over the exposed
i nsul ati on ends.

e. Shrink sleeves.
2.2.8 Assenbly Testing of WBL Systens for Steam Service

The tests shall denonstrate that the WSL systemwi || operate successfully
for 25 years under typical operating conditions. The tests shall be
conducted in both a dry and wet environment. The WSL system shall be as
described in the manufacturer's brochure. The testing program descri bed
bel ow shall be conducted at the expense of the WBL system manuf act urer
Tests shall be witnessed and verified by an i ndependent testing |aboratory.
The entire pre-insulated test section shall be hydrostatically tested,
with water, to 2600 kPa (1/5 tines the rated pressure) before and after
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tenperature cycling. The tests shall be conducted in a dry environnment for
60 cycles followed by a test in a wet environment for 60 cycles which
denonstrates resistance to ground water infiltration. Al tests shall be
conducted on 1 test section and all testing shall be conpleted in 1 tine
peri od (approxi mately 6 weeks) and the 120 testing cycles shall be

conti nuous except for weekend tinme periods.

2.2.8.1 Appar at us

A curved bottomtest tank at least 3.7 mlong, 0.8 mw de, 0.8 m deep shal
be used. The tank shall be fitted with a gasketed and bolted cover to
pressurize the tank to 60 kPa. The tank shall have a drain at the | owest
point and a vent at the highest point. Manhole entrance sleeves (i.e. wall
sl eeves through the ends of the tank to sinulate manhole entries in actua
field conditions) shall be centrally |located on each end of the tank

Auxi liary equi prrent shall include: Steam supply with sufficient capacity
to satisfy testing requirenments, makeup water tank and punp, and a neans
for continuously recording tenperatures and pressures at needed | ocati ons.
Ther nocoupl es shall be used to record tenperatures at the foll ow ng points:

a. Carrier pipe at tank inlet (in thernmowell).

b. Casing at md-point in pipe |length (on casing).

c. Casing at anchor point (above FRRP overwap on plate).

d. Casing at field joint (repair, on casing).

e. Casing at coupling md-point (on casing).

f. End seal flange at coupling (on el astomer).

g. Quter edge of new end plate (at steel plate and FRP w ap).

h. Carrier pipe at specinmen outlet end (in thernmowell).

i. Interface of calciumsilicate and pol yurethane insul ations.

j. Carrier pipe internal pressure, at inlet to test specinmen.
Surface thernocoupl es shall be epoxied to the surface of the casing. The
calibration of the thernmocouples shall be checked and recorded prior to
installation and the recorder shall record within 0.06 degrees C
resolution. Pressure transmitter shall be used to record pressure in the
test tank.

2.2.8.2 Test Section

A 100 mm steel carrier pipe test section consisting of 8 mof pre-insul ated
pi pe neeting specified materials and design requirenments shall be provided.
Approximately 3.7 mof the test section shall be encased within the tank
as described below. The test section within the tank shall consist of an
expansi on coupling, field repair joint, anchor plate, anchor bl ock and end
seals. The test section shall be installed (as directed) on at |east 280 nm
of firmMy tanped sand. Sand shall not be any |ower than 100 mmfromthe
top of the tank. The test section shall be anchored to the tank wall at
one end and the building floor at the other end on the portion of the pipe

external to the tank. The expansion coupling shall be msaligned by 1.5
degrees in the horizontal plane. Sand (118 nmL ) shall be introduced into
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the carrier pipe and disbursed throughout the test | oop at startup
2.2.8.3 Resi stance to Water Damage and Joi nt Leakage

This test shall sinmulate the operation of the WL systemto assure the
systemw || provide successful service life through its expected life span
The system shall be tested in steam service by cycling for an extended
period of tinme, as described below System performance shall be deened
successful if there is no joint |eakage, deformation of the casing,
deterioration of the end seals, or any other deleterious effects.

a. The piping systemshall be subjected to 60 cycles of admtting
steaminto the systemwhile at an anbi ent tenperature of |ess than
38 degrees C, up to a tenperature of 207 degrees C (as neasured at
the core pipe at the tank inlet and tank outlet), stopping the
steam adm tted and all owi ng the systemto cool back to anbient
ternperature. The systemshall be held at 207 degrees C mi ni num
for a m nimum of 30 m nutes, each cycle. This cycling shal
continue for 60 cycles in dry sand foll owed by 60 cycles in a
saturated environment. The reduction in tenperature to | ess than
38 degrees C shall occur naturally with no artificial neans of
cool i ng used.

b. Results shall conformto paragraph Criteria for Satisfactory
Results and Reporting.

2.2.8.4 Resi stance to Mechanical or Structural Danmage

This test shall sinulate | oads induced by truck traffic over pipe, which
may occur under actual operating conditions. This test shall be conducted
commencing with the 18th cycle of the Resistance to Water Damage and Joi nt
Leakage test and continue through the 60th cycle. O her aspects of the
Resi stance to Water Damage and Joi nt Leakage test shall continue

simul taneously with this test.

a. Apparatus: Same as for apparatus used in Resistance to Water
Damage and Joint Leakage test, with the addition of a 96 kPa
| oadi ng device. A hydraulic jack shall be used to apply the test
pressure agai nst a 500 x 500 mm pl ate bearing on the sand directly
over the coupling in the tank

b. Procedure: A steady and constant vertical |oad of 96 kPa shall be
applied to the plate for 14 days during the test. The test
section shall be installed as in the Resistance to Water Danmage
and Joint Leakage test. During the 14 day | oadi ng period, steam
shall be circulated through the carrier pipe alternately at
anbi ent and 207 degrees C as in earlier test.

c. Results: Requirenments shall be in accordance w th paragraph
Criteria for Satisfactory Results and Reporting.

2.2.8.5 Resi stance to Ground Water Infiltration
This test shall be the wet environment test conducted during the second 3
weeks (61lst to 120th cycles) of the test period to show that the WSL system
will resist the penetration of ground water into the system
a. Apparatus: Same as for basic apparatus used in Resistance to
Wat er Danage and Joi nt Leakage phase test, plus the foll ow ng:
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2. 2.

8.

(1) One 200 L water reservoir with a 0 to 206 kPa pressure gauge
and conpressed air connection

(2) Provisions to introduce pressurized red dye into the curved
bottomtest tank. The water/dye solution shall be mxed to a
concentration in accordance with the dye manufacturer's
recomendati on for maxi num detectability.

(3) One pressure tank with O to 206 kPa static pressure gauge.

Procedure: This phase shall start on the 61st cycle and continue
until the 120th cycle. The test section of pipe shall be the sane
test segnent used in the previous tests. The tank cover shall be
bolted in place and the Resistance to Ground Water Infiltration
test shall begin. The water/dye source shall be attached to the
fill fitting and a surge tank shall be attached to the vent with a
tee fitting. The pressure tank shall have a 0 to 206 kPa static
pressure gauge attached. The other branch of the tee fitting
shall employ a shut-off valve. Wth the shut-off valve open, the
wat er/dye m xture shall be admitted into the tank through the fil
fitting until the tank is full and water/dye runs freely fromthe
open valve. The valve shall be closed and the filling shal
continue until the pressure reaches 60 kPa . The tank pressure
shal | be maintai ned throughout the test period. Steam shall be
circul ated through the carrier pipe and cycled fromanbient to 207
degrees C as in the previous test. At the end of the test, the
pressure shall be relieved by opening the vent valve and the

wat er/ dye shall be drained fromthe tank through the drain fitting.

Results: Requirenments shall be in accordance w th paragraph
criteria for Satisfactory Results and Reporting.

Criteria for Satisfactory Results and Reporting

Reporting: Logs of times and tenperature shall be recorded to
assure conpliance with test requirenents and procedures. Conplete
phot ogr aphi ¢ docunmentati on of the construction and operation of
the test facility, as well as the piping system conponents before
and after testing, shall be produced. Data shall be analyzed to
assure conplete conmpliance with test objectives.

Drawi ng: A drawi ng showi ng details of the test apparatus and test
speci men shall be provided.

For the Resistance to Water Damage and Joi nt Leakage test: Joints
and end seals shall be renoved for exam nation, inmmediately upon
conpletion of all test cycles. Successful results shall show that
steam has not | eaked out of the carrier pipe and that the
conponents show no signs of deterioration

For the Resistance to Mechanical or Structural Danage test: The
| oadi ng shall not have been sufficient to cause the casing to be
damaged or deformed enough to inpair functioning of the system
The casing shall not be ruptured or deformed nore than 25 nmin
any direction. Casing sections with pipe anchors shall not fail

For the Resistance to Ground Water Infiltration test: Deternine
whet her or not the water/dye solution has entered the insulation
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This shall be observed by renoving and inspecting all joints and
seal s for dye penetration at the end of the test. Results will be
deenmed successful if no dye solution is evident in the insulation

f. Evidence of Test Results: After conpletion of all tests, the test
apparatus shall be dismantled for visual inspection of al
critical conmponents subjected to the heat cycling, water
infiltration and |loading tests. Al parts will be exam ned
thoroughly for any detrinental affects. Examinations specified
shal | be conducted. Log sheets, test data and col or photographs
shal |l be kept on file and nmade avail able as required to docunent
and substantiate conpliance to the test requirenents.

g. Report: A report fromthe independent testing agency shall be
submtted. The report shall include the |aboratory anal ysis of
the condition of the test section and shall attest that the
testing conditions were foll owed.

2.2.9 Assenbly Test of WSL Systens for Condensate Return Service

Testing and certification procedures by an independent testing |aboratory
shal | denonstrate that casings and end seal s are capable of resisting
penetration of ground water or condensate into the casing and insulation
The test shall be perforned on the type of prefabricated systemto be
furnished. |If nore than 1 type of prefabricated systemis to be used, the
tests shall be performed on each type. The test shall consist of hot and
cold cycle testing followed by imersion in a water filled chanber with a
head pressure. The hot and cold cycle testing shall consist of a mninum
of 120 cycles of tenperature cycling. A fluid with a tenperature of 5
degrees C shall circulate through the carrier pipe alternating every 3
hours with a fluid with a tenperature of 121 degrees C circul ati ng through
the carrier. Wiile the hot and cold cycle test is being perforned, the
test sanple shall be either buried or encased in dry bedding sand with a

m ni mum of 300 nm of sand all around the test sanple. The carrier pipe
size of the test sanple shall be 75 mmin dianeter and shall be restrained
during the test period. The insulation thickness shall not exceed the
maxi mum t hi ckness provided for the piping in the project. Transition tine
for tenperature cycle testing shall not exceed 15 minutes in going from
cold to hot and 30 minutes fromin going fromhot to cold. The fluid in
the carrier pipe shall be water, or steam Follow ng the hot and cold
cycling test, the test sanple shall be immersed in a water filled chanber.
The pressure on the highest point of the test sanple shall not be |ess than
60 kPa of water head pressure subjected over the entire length of the 2.4 m
test sanmple of prefabricated pipe. The water shall contain a dye
penetrant, which shall be used to check for end seal |eakage. The pressure
in the chanber shall be held for not |ess than 48 hours. Upon conpletion
of this pressure test, the test sanple shall be cut open. Wth the use of
alight that will readily show the presence of the dye that was in the
water, the test sanple shall be inspected. Evidence of the dye inside the
test sanmple shall indicate that the end seal is not acceptable and cannot
be certified.

2.3 Pl PE | NSULATI ON TYPE AND M NI MUM THI CKNESS FOR DI RECT BURI ED HEAT
DI STRI BUTI ON SYSTEMS

Mat eri al s contai ni ng asbestos are not permtted.

2.3.1 I nsul ation Thi ckness
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The m ni mum t hi ckness of
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i nsulation for the heat distribution system shall

be in accordance with Tables 1 and 2 in which the insulations |isted have

passed the 96 hour

For

Noni nal
Di anet er

(rm)

For Steam (100 to 2.800 kPa (gage)) and Hi gh Tenperature
Hot Water Supply and Return (120 to 230 degrees O).

M NI MUM PI PE | NSULATI ON THI CKNESS ( nm)

| NSULATI ONS
Dr ai nabl e/ Dryabl e Systens

Pi pe

Epitherm Therno-12
Paroc Delta

boiling water test.

TABLE 1

I NSULATI ONS

r Pre-Engi neered Systens

WL

Pol yur et hane

25
40
50

80
100
125
150
200
250
300
350
400
450

Noni nal
Di anet er

(rm)

25
40
50
65
80
100
125
150
200
250
300
350
400
450

M NI MUM Pl PE | NSULATI ON THI CKNESS ( nm)

50 63
50 63
63 85
63 85
75 100
75 100
75 100
85 110
85 110
100 125
100 125
100 125
100 125
100 125
Pi pe

Par oc

35

35

35

35

50

50

50

63

63

76

76

76

76

76

For ot he
Kayl o- 10
Cal ci um
Super Caltenp Silicate
100 N A
100 N A
110 N A
110 N A
125 25
125 25
125 N A
135 35
135 50
150 63
150 50
150 N A
150 N A
150 N A
TABLE 2

CONDENSATE RETURN
H GH TEMPERATURE HOT WATER RETURN SYSTEM

Epi t herm

50
50
50
50
63
63
63

76

100
100
100
100
100

Kayl o- 10
Ther no- 12
Super Caltenp

75
75
75
75
85
85
85
110
110
125
125
125
125
125

Pol yur et hane
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+33
+32
N A
N A
N A
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2.

2.

4  HEAT DI STRI BUTI ON PI PI NG
4.1 St eam Pi pe

Pi pe material shall be steel; seanl ess, ASTM A53, Grade B or ASTM A106
G ade B; or electric resistance wel ded ASTM A53, Grade B; Schedul e 40
Standard weight permitted for pipe sizes 300 mm and above. ASTM A53, Type
F furnace butt welded pipe is not allowed. No joints shall be allowed in
the factory fabricated straight section of the carrier pipe. Factory
fabricated piping sections as part of an expansion |oop or bend shall have
all welded joints 100% r adi ographed i nspected in accordance with ASVE B31. 1.
Radi ographs shall be reviewed and interpreted by a Certified Anerican
Society for Nondestructive Testing (ASNT) Level I11 radiographer, enployed
by the testing firm who shall sign the reading report.

.4.1.1 Condensat e Pi pe

Steel; seanless, ASTM A53, Grade B or ASTM Al106, Grade B, schedul e 80;

el ectric resistance wel ded ASTM A53, G ade B; Schedul e 80. ASTM A53, Type F

furnace butt wel ded pipe is not allowed. No joints shall be allowed in the

factory fabricated straight section of the carrier pipe. Factory

fabricated piping sections as part of an expansion |oop or bend shall have

all welded joints 100% radi ographed i nspected in accordance with ASVE B31.1.
Radi ographs shall be reviewed and interpreted by an ASNT Certified Level

Il radi ographer, enployed by the testing firm who shall sign the reading
report.

.4.1.2 Joints

Joints shall be butt-weld except socket-weld joints are permtted for pipe
sizes 50 mm and small er. Dye penetrant inspection may be used in place of
100% r adi ogr aphi c i nspection for pipe sizes 50 nm and bel ow. |ndicate

| ocation and elevation of all field joints on detail ed design | ayout

drawi ngs. Split-ring welding rings may be used.

. 4.2 Fittings

Al welds in factory fittings shall be 100% radi ographic i nspected. All
radi ographs shall be reviewed and interpreted by a Certified ASNT Level I
radi ographer, enployed by the testing firm who shall sign the reading
report. The Contracting Oficer reserves the right to review al

i nspection records, and if any welds inspected are found unacceptable in
accordance with ASME B31.1, the fitting shall be renoved, replaced, and
radi ographically reexam ned at no cost to the governnent.

.4.2.1 But t - Viel ded

Steel, ASTM A234, Grade B, ANSI B16.9, sane schedul e as adj oi ni ng pi pe
Al'l el bows shall be long radius unless otherw se indicated. Tees shall be
full size or reducing as required, having interior surfaces snoothly
contoured. Split-ring welding rings may be used.

.4.2.2 Socket - Wl ded

Forged steel, ASME B16.11, 13,800 kPa class will be used for pipe sizes 50
mm and bel ow. Dye penetrant inspection may be used in place of 100%
radi ographi c i nspection of welded fittings for pipe sizes 50 mm and bel ow.
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2.5 EXPANS|I ON LOOPS AND BENDS

Stresses shall be |l ess than the maxi mum al | owabl e stress fromthe Power

Pi pi ng Code (ASME B31.1). Submt detailed design | ayout draw ngs and stress
and anchor force calculations for all |oops and bends. Show | ocations of
all anchors, guides and supports. Base the calculations on rated
characteristics (pressures and tenperatures), specified herein, for both
the supply and return |ines.

2.6 Cat hodi ¢ Protection System

Cat hodi c protection systemshall be provided in accordance with the
provisions indicated in Section 13114, "Design/Build Cathodic Protection
Systens".

PART 3  EXECUTI ON
3.1  GENERAL
3.1.1 UHDS Desi gn

The UHDS manufacturer is responsible for the conplete design of the UHDS
the product to be supplied, fabrication, witnessing installation and
testing of the systemw thin the design paraneters established by the
contract drawi ngs and specifications and in conpliance with the detail ed
design. The conpl ete design of the UHDS shall be prepared, signed, and
seal ed by a Professional Engineer in the enploy of the UHDS manufacturer

3.1.2 Install ation, Inspection, and Testing

The pre-engi neered systemshall be installed, inspected, and tested in
accordance with the contract draw ngs and specifications, the UHDS

manuf acturer's standard procedures, detail ed design |ayout drawi ngs and any
directions given by the UHDS manufacturer's representative. Al work
descri bed in paragraph "UHDS Manufacturer's Representative's
Responsibilities" shall be perforned in the presence of the UHDS

manuf acturer's representative.

3.1.3 Job Conditions

Phasi ng of denolition and construction shall be in accordance with the
provi sions of Section 01011, "Ceneral Requirenments”, and as shown on
contract draw ngs.

3.1. 4 Interruption of Existing Service

The contractor shall arrange, phase and performwork and provide tenporary
facilities, materials, equipnment, and connections to utilities, to assure
adequat e heat distribution service for existing installations at all tines.

Only such absol utely necessary interruptions as nmay be required for making
connections shall be permitted, and only at such tines when approval is
obtained fromthe Contracting Oficer. Interruptions to heat distribution
service shall be only with prior approval, and be the m ni mum possi bl e
duration. All interruptions shall be as approved by the Contracting
Oficer.

3.1.5 Connecting to Existing Work

Connect new work to existing work in a neat and workmanl i ke manner
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Connection shall be made only in manholes. Were an existing structure
must be cut or existing utilities interfere, such obstruction shall be
bypassed, renoved, replaced or relocated, restored and repaired. Any
changes required to the UHDS design as a result of interferences or
conflicts must be approve by the UHDS designer and the Contracting Oficer
Wor k di sturbed or damaged shall be replaced to its prior condition, as
requi red by section, "CGeneral Requirenments".

3.1.6 Coor di nati on

Coordi nate the location of all itenms of equi pment and work of all trades.
Mai ntain operability and maintainability of the equi pment and systens. Any
rel ocati on of equi pment or systenms to conply with the requirenent of
operability and maintainability shall be performed by the contractor at his
cost.

3.1.7 G adi ng

Unl ess ot herwi se shown on the contract drawings or the detailed design

| ayout drawi ngs, steani condensate and high tenperature hot water
supply/return lines shall be graded uniformy downward not | ess than 40 nm
in 10 neters to the |l ower point of entry between nmanhol es and/ or buil ding
entries.

3.1.8 Vari ati ons

Any variations fromthe approved detail ed design | ayout draw ngs nust be
submitted to the Contracting O ficer for approval. Variations nmust be
signed and seal ed by the UHDS manufacturers' professional engineer
responsi ble for the conplete design of the UHDS

3.1.9 St orage and Handl i ng

Equi prent and material placed on the job shall remain in the custody of the
Contractor until final acceptance whether or not the Contractor has been
rei mbursed for the equi pment and material by the Government.

The Contractor is solely responsible for the protection of the equi prent
and materi al agai nst damage from any source. Protect all materials against
entry of water and nmud by installing watertight protection on open ends at
all times. Sections of the casing or carrier piping found to have been
subjected to full or partial subnergence in water (which would allow the
insulation to becone wet) shall be inmrediately replaced. Protect materials
at all tines while stored or during installation fromdanage from UV |ight.

Materials awaiting installation shall be conpletely covered to protect
from UV degradati on.

Pl ace all damaged itens in new operating condition or replace damaged itens
as determned and directed by the Contracting Oficer, at no additiona
cost to the Governnent.

3.2 DEMOLI TI ON

Performwork in accordance with requirenents for phasing. Conpletely
renove all pipe, valves, fittings, insulation, and all hangers including
the connection to the structure and any fastenings. Seal all openings in
manhol e or building walls after renmoval of piping. Al material and

equi prent renoved shall becone the property of the Contractor and shall be
renoved from Government property within one week and shall not be stored in
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operating areas. Al flane cutting shall be perforned with adequate fire
protection facilities available as required by safety codes and Contracting
Oficer.

3.2.1 Asbest os Renoval

Conformto Section 13281, "Engineering Control of Asbestos Containi ng
Material s".

3.3 Pl PE, Pl PI NG JO NTS AND FI TTI NGS
3.3.1 Vel ded Joints

Clean pipe and fittings inside and outside before and after assenbly.
Renove all dirt, scale, and other foreign matter frominside the piping by
use of a pipe swab or pipe pig before connecting pipe sections, valves,
equi prent or fittings. Use eccentric connectors as necessary between
casing sections to provide drainage of casing section between manhol es and
bet ween manhol es and bui | di ngs.

3.3.2 Fittings

Al'l changes in direction shall be nade with factory-built reinforced
fittings. Field-fabricated fittings and mters are not permtted.

3.4 VELDI NG

The Contractor is entirely responsible for the quality of the welding and
shal |

a. Conduct tests of the wel ding procedures used by his organization,
determ ne the suitability of the procedures used, determ ne that
the wel ds nmade shall neet the required tests, and al so determ ne
that the wel ding operators have the ability to make sound wel ds
under standard conditions.

b. Conply with ASME B31. 1.

c. Performall welding operations required for construction and
installation of the heat distribution system

3.4.1 Qualification of Wl ders
Rul es of procedure for qualification of all welders and genera
requi renents for fusion welding shall conformwi th the applicable portions
of ASME B31.1 and al so as outlined bel ow

3.4.2 Exam ni ng Wl ders
The contractor shall exam ne each welder to determne the ability of the
wel der to neet the qualifications required. Test welders for piping for
all positions, including welds with the axis horizontal (not rolled) and
with the axis vertical. Each welder shall

a. Weld only in positions in which he/she has qualified.

b. Identify welds with the specific code marking signifying name and
nunber assi gned.
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3.

3.

4.3 Exam nati on Results

Provide the Contracting Oficer with a Iist of nanes and correspondi ng code
mar ki ngs. Retest welders which fail to neet the prescribed wel di ng
qualifications. Disqualify welders who fail the second test, for work on

t he project.

.4.4 Bevel i ng

Fiel d bevel s and shop bevels shall be done by nechani cal neans or by flane
cutting. Wuere beveling is done by flame cutting, surfaces shall be

t horoughl y cl eaned of scale and oxidation just prior to welding. Conform
to specified standards.

.4.5  Alignnent

Uilize split welding rings for field joints on all carrier pipes above 50
mmto assure proper alignnment, conplete weld penetration, and prevention of
wel d spatter reaching the interior of the pipe. Mke field joints 50 mm
and smaller with welding sockets.

.4.6 Erection

Pi pi ng shall not be split, bent, flattened, or otherw se damaged eit her
before, during, or after installation. Were the pipe tenperature falls to
O degrees C or lower, the pipe shall be heated to approxi mately 38 degrees C
for a distance of 300 nmon each side of the weld before welding, and the
wel d shall be finished before the pipe cools to O degrees C

4.7 Def ecti ve Wl ds

Repl ace and rei nspect defective welds in accordance with ASME B31. 1.
Repairing defective welds by adding weld material over the defect or by
peeni ng shall not be permitted. Welders responsible for defective welds
nmust be requalified.

.4.8 El ect r odes

El ectrodes shall be stored in a dry heated area, and be kept free of
nmoi sture and danpness during fabrication operations. Discard el ectrodes
that have lost part of their coating.

.4.9 Radi ogr aphi ¢ Testing

An approved i ndependent testing firmregularly engaged in radi ographic

testing shall performradi ographic exam nati on of 100% of the field welds
in the carrier piping of direct-buried systens in accordance with ASVE B31. 1.
Furni sh a set of filns showi ng each weld inspected, a reading report

eval uating the quality of each weld, and a | ocation plan show ng the

physi cal |ocation where each weld is to be found in the conpl eted project,
prior to installing casing field joints, backfilling and hydrostatic

testing. Al radiographs shall be reviewed and interpreted by a Certified

American Society for Nondestructive Testing Level 111 radiographer

enpl oyed by the testing firm who shall sign the reading report. The

Contracting O ficer reserves the right to review all inspection records,

and if any wel ds inspected are found unacceptable they shall be renoved,
rewel ded, and radi ographically reexam ned at no cost to the Government.

5 HEAT DI STRI BUTI ON SYSTEM | NSTALLATI ON
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The UHDS manufacturer's representative shall oversee the delivery, storage,
and witness the installation and testing of the system Al work shall be
in strict accordance with the requirenments specified herein and with the
printed instructions of the manufacturer. These specifications shall take
precedence over the printed instructions, if conflicts arise. Printed
instructions shall be submitted to the Contracting O ficer prior to system
installation.

3.5.1 Verification of Final Elevations

Prior to covering the top of the casing with backfill material, but after
all tenporary supports have been renoved and initial backfilling of the
conduit system has been acconplished, the Contractor shall neasure and
record the elevation of the top of the casing in the trench. Elevations
shal |l be taken at every conpleted field joint, 1/3 points al ong each pipe
section and top of elbows. This measurenent shall be checked agai nst the
contract drawi ngs. These measurenents shall confirmthat the conduit
system has been installed to the el evati ons shown on the contract draw ngs.
Sl ope shall be uniformto within 0.1% These neasurenents shall be
recorded by the Contractor, included in the UHDS manufacturer's
representative daily report, and given to the Contracting Oficer prior to
covering the casing with backfill materi al

3.5.2 Excavati on, Trenching, and Backfilling

Performall excavation, trenching, and backfilling as required by the UHDS
manuf acturer's design and as specified in Section 02302, "Excavation
Backfilling, and Conmpacting for Uilities". Pipe shall lay on a 305 mm

m ni mum sand bed and backfilled with sand on all sides to a m ni num of 150
mm as neasured from outside of casing. Foundation for system nust be firm

and stable. Foundation and backfill nust be free fromrocks or substances
whi ch coul d damage the system coating. Concrete anchor and thrust bl ocks
must be installed in undisturbed earth. Backfilling nmust not comence

until system has been satisfactorily pressure tested (both hydrostatic test
of carrier and, for DDT system pneumatic test of casing. M ninmum depth of
burial to the top of the casing is 1 nmeter. Maximumdepth of burial to the
top of the casing is 3 neters.

3.5.3 UHDS Manuf acturer's Representative Responsibilities

This shall be a person who regularly perfornms the duties listed below, is
certified in witing by the UHDS manufacturer to be technically qualified
and experienced in the installation of the system and shall be authorized
by the manufacturer to nake and sign the daily reports specified herein.
The UHDS Manuf acturer's representative shall be present at the job site and
wi t ness when the follow ng types of work are being perforned:

a. Inspection and unl oadi ng.
b. [Inspection of trench prior to conmencing installation of system
c. Inspection of concrete anchors and thrust bl ocks.

d. Hydrostatic testing of carrier piping.
e. Field joint closure work.

f. Pneumatic testing of DDI system casing.
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g. Holiday test of conduit coating.
h. Repair of any coating.

i. Installation of cathodic protection system per Section 13114,
"Design/Build Cathodic Protection Systent

j. Initial backfill up to 250 nm above the top of the casing.

k. Verification of final elevations. Elevation readings shall be
wi t nessed and recorded.

. Testing of cathodic protection system per Section 13114,
"Design/Build Cathodic Protection Systent

m Operational tests

The UHDS manufacturer's representative is to notify the contractor

i medi ately of any problenms. |f necessary, the UHDS manufacturer's
representative will notify the Contracting O ficer of problens requiring
i medi ate action, otherwise the daily reports will note any problens
encountered and indicate the corrective actions taken

3.5.4 UHDS Manuf acturer Representative's Reports

The UHDS manuf acturer representative shall prepare and sign a witten daily
report. Present the original daily report to the Contracting O ficer no

| ater than one working day after it is prepared, and forward one copy to
the manufacturer's main office. The report shall state whether or not the
condition and quality of the materials used and the delivery, storage,
installation and testing of the systemare in accordance with the pl ans,
speci fications, and manufacturer's printed instructions and is satisfactory
in all respects. Wen any work connected with the installation is
unsatisfactory, the report shall state what corrective action has been
taken or shall contain the UHDS manufacturer's reconmmendations for
corrective action. The report shall identify any conditions that could
result in an unsatisfactory installation, including such itens as open
conduit ends left in the trench overnight and inproper manhol e entries.

The daily reports are to be reviewed, signed and seal ed, on a weekly basis,
by the registered engi neer responsible for the system design. Signed and
seal ed copies of the daily reports shall be submitted with the paynent
request. Requests for paynent shall be denied if the weekly review is not
acconpl i shed.

Upon conpl etion of the work and before final acceptance, deliver to the
Contracting O ficer a notarized Certificate of Conpliance signed by a
principal officer of both the manufacturing and the contracting firm
stating that the installation is satisfactory and in accordance wth plans,
speci fications, and manufacturer's instructions.

The UHDS manufacturer will retain a copy of all daily reports and the
Certificate of Conpliance for 5 years after final acceptance of the system
by the governnent.

3.5.5 Protection
Protect casing coating from damage during unl oadi ng, storage, rigging and
installation. Protect casing and carrier pipe ends fromwater intrusion
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during unl oadi ng, storage, rigging and installation. Protect piping and
all accessories from damage due to exposure to UV light.

3.5.6 Def ective Materi al

The UHDS Manuf acturer's Representative shall take pronpt action to renove
fromthe site all damaged or defective material, subject to rejection in
accordance w th the quality assurance provisions included in the
manufacturer's submttals and printed instructions, and shall order pronpt
repl acenent of such materi al

3.5.7 Cat hodi ¢ Protection

Provi de cathodic protection for all steel casing systens and all buried
exposed netal. Assune that 25% of the exterior of the UHDS is exposed
metal . Cathodic protection systens shall have a mninmumdesign life of 25
years and shall conformto Section 13114, "Design/Build Cathodic Protection
Systent. Provide dielectric pipe flanges and unions and isol ati on devices
at all points necessary. Provide test stations at grade on each section of
the piping system Isolation flanges and unions shall be rated for the
service tenperature and pressure

3.6 TESTS

Denonstrate | eak-tightness of all piping systens by perform ng pressure
tests (hydrostatic, pneunmatic) and operational tests. Pressure test heat
di stribution systemin conformance with requirenments stated in this
specification and in printed instructions for the systemsupplied. Tests
shall include carrier piping and casing. The carrier pipe shall be
hydrostatically tested. Casings of DDT systens shall be pneumatically
tested.

3.6.1 Hol i day Testing of Direct-Buried System Steel Casings

Test entire exterior surface of the casing including the bottom exterior
surface of the casing for faults in coating after installation in trench
prior to backfilling. Use test nethod and vol tage recomended by coating
manuf acturer. Repair any holidays found and retest. Systemshall not be
backfilled until all holidays are elim nated.

3.6.2 Pneumati c, Hydrostatic and Operational Tests

Bef ore conducting heat distribution systemtests, flush lines with high
pressure water until discharge shows no foreign matter and are deened cl ean
to the satisfaction of the Contracting O ficer

3.6.2.1 Pneumati c Test

The casing of DDT systens shall be pneumatically tested after wel ding and
before field coating using air as the test medium The test pressure shal
be 103 kPa. Persons not working on the test operations shall be kept out
of the testing area while testing is proceeding. The test shall be nade
on the systemas a whole or on sections that can be isolated. Joints in
sections shall be tested prior to backfilling when trenches nmust be
backfill ed before the conpletion of other pipeline sections. The test
shall continue for 24 hours fromthe time of the initial readings to the
final readings of pressure and tenperature. The initial test readings of
the instrument shall not be nmade for at least 1 hour after the casing has
been subjected to the full test pressure, and neither the initial nor fina
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3.

3.

3.

3.

readi ngs shall be nade at tines of rapid changes in atnospheric conditions.
There shall be no indication of reduction of pressure during the test
after corrections have been nade for changes in atnospheric conditions in
conformity with the relationship T(1)P(2)=T(2)P(1), in which T and P denote
absol ute tenperature and pressure, respectively, and the nunbers denote
initial (1) and final (2) readings. Pressure shall be neasured with a
mercury manoneter, inclined nanoneter (sl ope gauge), or an equival ent device
so calibrated as to be read in increments of not greater than 1 kPa.
Pressure shall be neasured with a pressure gauge conform ng to ASVE B40. 1.
A throttling type needl e valve or a pul sation danpener and shutoff valve
may be included. The dianmeter of the face shall be at least 114 nmw th a
nmeasur abl e range of 0 to 103 kPa and graduati ons of not greater than 0.5 kPa.
During the test, the entire systemshall be conpletely isolated from al
conpressors and other sources of air pressure. Each joint shall be tested
whi | e under test pressure by neans of soap and water or an equi val ent
nonfl ammabl e solution prior to backfilling or concealing any work. The
testing instrunents shall be approved by the Contracting Oficer. Al
| abor, materials and equi pnent for conducting the tests shall be furnished
by the Contractor and shall be subject to inspection at all tinmes during
the tests. The Contractor shall maintain proper safety precautions for air
pressure testing at all times during the tests.

.6.2.2 Hydrostatic Test

Carrier piping shall be tested hydrostatically before insulation is applied
at field joints and shall be proved tight at a pressure 1.5 tinmes the heat
di stribution supply pressure for 2 hours. There shall be no indication of
reduction of pressure during the test. Pressure shall be measured with a
device calibrated as to be read in increments of not greater than 35 kPa.

.6.2.3 Qper ational Test

Prior to acceptance of the installation, Contractor shall subject systemto
operating tests simulating actual operating conditions to denonstrate

sati sfactory functional and operating efficiency. These operating tests
shal |l cover a period of not |ess than six hours for each portion of system
tested. Conduct tests at tinmes as the Contracting Oficer may direct.

a. The contractor shall provide calibrated i nstrunments, equipnent,
facilities and |l abor, at no additional cost to the Governnent.

b. When failures occur, repair problens then repeat test.
6.3 Defi ci enci es
Defi ci enci es di scovered shall be corrected at the Contractor's expense, to
the satisfaction of the Contracting Oficer. Major deficiencies or failure
to correct deficiencies, to the satisfaction of the Contracting Oficer
may be considered cause for rejecting the entire installation
7  VALVE MANHOLES
Val ve manhol es, piping, and equi pnment in val ve nmanhol es shall be in
accordance with the contract draw ngs and Section 02559, "Valve Mnhol es,
Pi pi ng and Equi prent in Val ve Manhol es”.
8 BURI ED UTI LI TY WARNI NG AND | DENTI FI CATI ON

8.1 Pl astic Marking Tape
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Pol yet hyl ene plastic tape manufactured specifically for warning and
identifying buried utility lines shall be supplied and installed. Tape
shal | be buried above the pipe during the trench backfilling operation and
shal | be buried approximately 300 mm bel ow grade. Tape shall be 0.1 mm

t hi ck pol yethyl ene. Tape shall be acid and al kali-resistant and shall have
a mnimum strength of 12 MPa | engt hwi se and 10.3 MPa crosswi se with an

el ongation factor of 350 percent. The tape shall be manufactured with
integral wires, foil backing or other means to enable detection by a netal
detector when the tape is buried up to 1 m deep. The netallic core of the
tape shall be encased in a protective jacket or provided with other neans
to protect it fromcorrosion. The tape shall be of a type specifically
manuf actured for marking and | ocating netallic underground utilities. Tape
shall be 150 mmwi de and printed with a caution and identification of the
pi pi ng systemover the entire tape length. Tape shall be yellow with bold
black letters. Tape color and lettering shall be unaffected by noisture
and ot her substances contained in the backfill materi al

3.8.2 Mar kers for Under ground Pi ping

Mar kers for underground pi ping shall be |located along the distribution and
service lines. Markers shall be placed as indicated approxi mately 600 mm
to the right of the distribution systemwhen facing in direction of flow
in the supply line. The marker shall be concrete 150 mm square or round
section 900 mmlong. The top edge of the marker shall have a mni num 13 mm
chanfer all around. The letters [STEAM [HTHW [ CONDENSATE] shall be
i npressed or cast on the top, and on one side of the markers to indicate
the type of systemthat is being identified. Each letter shall be forned
with a V-shaped groove and shall have a width of stroke at |least 6 mm at
the top and depth of 6 mMm The top of the marker shall protrude not nore
than 50 mm above fini shed grade.

3.9 THERMAL PERFORMANCE TESTI NG

The purpose of this section is to provide a basis for assuring the thernal
performance of a heat distribution system procured under this
specification. The equi prent and procedures specified herein shall assure
accept abl e thermal perfornmance upon installation. Al materials and
procedures described for this test shall be included as deliverables of the
construction contract for the systemunl ess otherwi se noted. The nethods
used fromthe prescribed thermal performance nmeasurenents have been
verified by several successful field studies. This work has clearly
denonstrated that methods based on tenperature nmeasurenents at the
soil/casing interface are accurate, reliable, and repeatable.

3.9.1 Equi pnent
3.9.1.1 Casi ng Tenperature Measurenent

Bef ore backfilling, tenperature sensors shall be installed by adhesion wth
epoxy (epoxy used to adhere to exterior of casing shall be suitable to 260
degrees C) to the exterior of every other field closure after wel ding, once
the field coating has been applied and cured. A sensor shall be adhered
with epoxy to the coated casing at the m dpoint of every other pipe section
between field joints, but no closer than 1.5 mto any guide on the interior
of the casing. After the sensors have been adhered to the casing, two
conpl ete waps of duct tape shall be used to secure and protect the sensor
In all cases the radial position of the sensor shall be at 45 degrees from
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the top of the conduit at either the 1:30 or 10: 30 position. The position
chosen shall be the position facing away fromthe adjacent heat
distribution systempipe, if present. Al sensors shall be type T

t her rocoupl es in accordance with ANSI MZ96. 1, copper constantan 20 gauge

t her nrocoupl es, made from special linmts grade thernocouple wire (accuracy
plus or mnus 0.40 degrees C), with each conductor insul ated and an overal
jacket on all conductors. Insulation on the thernocouple wires shall be
suitable for service at tenperature of carrier pipe. No splicing or other
connections will be allowed in the thernocouple wire between sensor

| ocation and term nation point. Each sensor shall be shown with a speci al
synmbol on the detail ed design |ayout drawi ngs and shall be identified by a
nunber and/or letter code, starting fromthe upstream nmanhol e.

3.9.1.2 Carrier Pipe Tenperature Measurenent

Carrier pipe tenperature shall be nmeasured within the manhol e where the
term nal equipnent will be located. Carrier pipe tenperature shall be
measured by a sensor adhered with epoxy, suitable to 260 degrees C,
directly to the exterior of the carrier pipe. Sensors shall be type T

t her rocoupl es in accordance with ANSI MZ96. 1, copper constantan 20 gauge
t her rocoupl es, made from special linmts grade thernocouple wire (accuracy
plus or mnus 0.40 degrees C), with each conductor insul ated and an overal
jacket on all conductors. Insulation on the thernocouple wires shall be
suitable for service at tenperature of carrier pipe. No splicing or other
connections will be allowed in the thernocouple wire between sensor

| ocation and term nation point. The |ocation of this sensor shall be at
either the 1:30 or 10:30 position. At the location of the sensor the
carrier pipe shall be insulated with an approved calciumsilicate

i nsul ation of 125 mm m ni nrum t hi ckness. This insulation shall extend at

| east 150 mm on each side of the actual sensor |ocation and shall be clad
wi th an al um num j acket.

3.9.1.3 Term nal s

The wires fromeach casing or carrier pipe tenperature sensor shall be
extended into the nearest manhole and term nated in a NEMA Type 4

wat er pr oof encl osure, of suitable size, mounted near the top of the nanhol e
at a location near the manhol e entrance so as to be accessible w thout
entrance into the manhol e, where possible. The term nation of the sensor
wires shall be with a connector type OVEGA M ni ature Jack Panel (MP-*-*-T)
or exact equal. The thernocouple jack panel shall be nounted to the back
pl ate of the NEMA Type 4 enclosure. The tenperature sensors shall be

| abel ed at their termination within the NEMA Type 4 enclosure; a draw ng
showi ng the | ocation of each tenperature sensor shall be |am nated and
attached to the inside of the NEMA Type 4 enclosure. the manufacturer's
operating casing tenperature factors for each tenperature sensor |ocation
shall be lam nated to a card attached to the inside of the NEMA Type 4

encl osure. All tenperature sensors shall be verified as operational by an
i ndependent | aboratory, hired by the Contractor, after backfilling is

conpl ete but before the systemis accepted.

3.9.2 Initial Thermal Perfornmance Test

After the systemconstruction is conplete, including all backfilling, and
t he system has reached operating condition for not |ess than 48 hours nor
nore than 168 hours, all of the tenperature sensors shall be read by an

i ndependent | aboratory with experience and equi pnment appropriate for the
sensors used. For each tenperature sensor location the initial casing
tenperature shall be recorded. Al of the tenperature values of the
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tenperature sensors shall be tabul ated and submitted in accordance wth
requi renents herein.

3.9.3 \Warranty Thermal Performance Test

After not |less than 9 nonths nor nore than 11 nont hs of conti nuous
operation, all of the tenperature values of the tenperature sensors shal
be read by an i ndependent | aboratory w th experience and equi pnent
appropriate for the sensors used. The tenperature shall be tabul ated and
submtted in accordance with requirenments herein.

3.9.4 System Fai l ure
System shall be deened a failure when the conduit surface tenperature

exceeds values in Table 3, that portion shall be repaired and tenperatures
agai n neasured and recorded.

TABLE 3

Carrier Pipe Carrier Pipe Accept abl e Casi ng Accept abl e Casi ng
Tenperat. TP Tenperat. TP Tenperature TC Tenperature TC
(degrees Q) (degrees F) (degrees Q) (degrees F)

121 250 43 110

135 275 47 116

149 300 50 123

163 325 54 129

177 350 58 136

204 400 65 149

218 425 68 155

232 450 72 162

The foll owi ng equations were used to cal cul ate the above val ues:
TC <=[(0.261) X (TP) + 44.3] (for English units)
TC <=[(0.261) X (TP) + 11.5] (for Metric units)

-- BEnd of Section --
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SECTI ON 02554

EXTERI CR ABOVEGROUND STEAM DI STRI BUTI ON
03/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ANSI / ASME B16. 3 (1992) Malleable Iron Threaded Fittings

ASME/ ANSI B16. 5 (1996) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24

ASME/ ANSI B16. 9 (1993) Factory-Made Wought Stee
Buttwel di ng Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME/ ANSI B16. 34 (1996) Val ves - Flanged, Threaded, and
Wl di ng End

ASME/ ANSI B16. 39 (1986; R 1994) Mulleable Iron Threaded

Pi pe Uni ons O asses 150, 250, and 300
ASME B31.1 (1995; Addenda 1995 and 1996) Power Pi ping
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM A 36/ A 36M (1996) Carbon Structural Stee

ASTM A 53 (1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded and Seani ess

ASTM A 106 (1995) Seanl ess Carbon Steel Pipe for
H gh- Tenperature Service

ASTM A 153/ A 153M (1995) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 193/ A 193M (1996; Rev. B) Alloy-Steel and Stainless
Steel Bolting Materials for
H gh- Tenperature Service

ASTM A 194/ A 194M (1996) Carbon and Alloy Steel Nuts for

Bolts for Hi gh-Pressure and
H gh- Tenperature Service
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ASTM A 307 (1994) Carbon Steel Bolts and Studs,
60, 000 psi Tensile Strength

ASTM A 475 (1995) Zinc-Coated Steel Wre Strand

ASTM D 229 (1996) Rigid Sheet and Plate Materials

Used for Electrical Insulation

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND
FI TTI NGSI NDUSTRY, | NC. (M5S)

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP-70 (1990) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1990) Cast Iron Swi ng Check Val ves,
Fl anged and Threaded Ends

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 85 (1994) Cast Iron dobe & Angle Val ves

Fl anged and Threaded Ends

1.2  SYSTEM DESCRI PTI ON
Provi de new and nodi fy existing exterior aboveground steam and condensate
pi pi ng system conpl ete and ready for operation. Provide piping to and
i ncluding the main steam pressure regul ating val ves, bypass val ves,
safety-relief valves, and high pressure traps. Design pressure and
tenperature ratings of system conponents shall be for working pressure of
1723 kPa (gage) steam"

1.3 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures.”

1.3.1 SD- 02 Manufacturer's Catal og Data
a. Piping
b. Valves
c. Strainers
d. Pipe hangers and supports
e. Traps
f. Gages

g. Steamflow neters
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1.3.2 SD-08 Statenments
a. Certification of welder's qualifications
1.3.2.1 Certification of Welder's Qualifications

Submit prior to site welding. Certifications shall not be nore than one
year ol d.

1.3.3 SD-19 Qperation and Mi ntenance Manual s
a. Manhol e drainers, Data Package 2
b. Steamflow neters, Data Package 2
Submit in accordance with Section 01781, "Qperation and M ntenance Data."
PART 2 PRODUCTS
2.1 Pl PI NG

St eam pi pi ng i ncl udes pi pi ng upstream of steamtraps. Condensate piping
i ncl udes pi pi ng downstream of steam traps.

2.1.1 St eam Pi pe
a. ASTM A 53, Type E (electric-resistance wel ded, G ade A or B) or
Type S (seanless, GGade A or B); black steel. Provide Wight STD
(Standard) for welding end connections. Provide Wight Cass XS
(Extra Strong) for threaded end connecti ons.
b. ASTM A 106, Grade A or B, black steel, Schedule No. 40 for pipe
sizes through 250 mm and m ni num pi pe wall thickness of 9.50 mm
for pipe sizes 300 nmand |larger for welding end connections.
Provi de Schedul e 80 for threaded end connecti ons.
2.1.2 Condensat e Pi pe
Provi de steel piping.
a. ASTM A 53, Type E (electric-resistance wel ded, G ade A or B) or
Type S (seanml ess, GGade A or B); black steel, Wight O ass XS
(Extra Strong).
b. ASTM A 106, Grade A or B, black steel, Schedule No. 80.
2.1.3 Buried Steel Piping to Cooling Well or Drain

Provide direct buried steel condensate pipe and fittings with exterior coal
tar epoxy painting system

2.2 FI TTI NGS
2.2.1 Threaded Fittings

ASME B16. 11, or ANSI/ASME B16.3, C ass 300 for steam C ass 300 for
condensat e.

2.2.2 Socket Welding Fittings
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ASME B16. 11.
2.2.3 Buttwel di ng Fittings

ASME/ ANSI B16.9. Provide the same material and weight as the piping in
which fittings are installed. Backing rings shall conformto ASME B31.1
and be conpatible with materials bei ng wel ded.

2.2. 4 Eccentric Reducing Fittings

ASME/ ANSI B16.9. Provide the same material and weight as the piping in
which fittings are installed. Provide for changes in horizontal steam
pi pi ng si zes.

2.2.5 Fl anges and Uni ons
2.2.5.1 Fl anges
ASME/ ANSI B16.5, O ass 150 or 300 as required.
2.2.5.2 Uni ons
ASME/ ANSI B16.39, Class 300 for steam O ass 250 for condensate.
2.2.6 Gaskets, Bolts, Nuts, and Washers

a. Gaskets: ASME B16.21, conposition ring 1.60 mmthick. Provide
one piece factory cut ring gaskets for raised-face flanged joints,
and full-face gaskets for flat-face flanged joints.

b. Bolts: ASTMA 193/A 193M Gade B7. Extend a m ninumof two full
t hreads beyond the nut with the bolts tightened to the required
t or que.

c. Nuts: ASTM A 194/ A 194M Gade 7, with Tefl on coated threads.

d. Washers: Provide steel flat circular washers under bolt heads and
nuts.

e. FElectrically isolating (insulating) gaskets for flanges: Provide
ASTM D 229 electrical insulating material of 1000 ohms m ni mum
resi stance. Provide one piece factory cut insulating gaskets
bet ween flanges. Provide silicon-coated fiberglass insulating
sl eeves between the bolts and the holes in flanges; bolts nmay have
reduced shanks of a dianeter not |ess than the dianeter at the
root of threads. Provide 3.20 nmthick high-strength insulating
washers next to flanges and provide stainless steel flat circular
washers over insul ating washers and under bolt heads and nuts.
Provide bolts 13 mm | onger than standard | ength to conpensate for
the thicker insulating gaskets and the washers under bolt heads
and nuts in the horizontal position or not greater than 45 degrees
above the horizontal position.

2.3 VALVES
Provide with stenms in the horizontal position or not greater than 45

degrees above the horizontal position. Valves shall have flanged end
connections, except sizes smaller than 65 mm may have uni on end
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connections, or threaded end connections with a union on one side of the
val ve.

2.3.1 Val ves for Steam Service

Val ves upstream of steamtraps shall be steel body for m ni mum worki ng
pressure of ASME O ass 300.

2.3.1.1 Gate Val ves, d obe Val ves, Angle Valves, and Check Val ves

ASME/ ANSI B16. 34, steel body, mninumof ASME O ass 300. Provide swi ng
check val ves.

2.3.1.2 St eam Pressure Regul ating Val ves

Steel body, m ni mum of ASME Cl ass 300, except as nodified herein. Valve
seats and disc shall be of replaceable heat-treated stainless steel. Val ves
shal |l be single seated, seat tight under dead end conditions, and nove to
the closed position in the event of pressure failure of the operating
(controlling) medium Provide strainer in inlet fromexternal operating
(controlling) medium Valves shall be controlled by pilot valve with
strainer at inlet fromexternal pressure sensing piping. Valves shall be
internally or externally steamtraced for freeze protection. Valves shal
be piston operated type or spring | oaded di aphragm operated type with
stai nl ess steel springs.

2.3.1.3 Safety-Rel i ef Val ves
M ni mum of ASME Cl ass 300, with test lever. Valves shall have steel or
copper alloy body. Valves shall have flanged inlet and outlet connections
or threaded connections attached to threaded ASME C ass 300 fl anges.
Val ves shall be ASME rated for capacity indicated.

2.3.2 Val ves for Condensate Service

Val ves downstream of steamtraps shall be for m nimum working pressures of
ASME Cl ass 125.

2.3.2.1 Gate Val ves

MSS SP-80, except sizes 65 mmand | arger shall conformto MSS SP-70.
2.3.2.2 d obe and Angl e Val ves

MSS SP-80, except sizes 65 mmand | arger shall conformto MSS SP-85.
2.3.2.3 Check Val ves

MSS SP-80, except sizes 65 mmand | arger shall conformto MSS SP-71
Provi de swi ng check val ves.

2.4  PIPI NG ACCESSORI ES

2.4.1 Pi pe Hangers and Supports
Provi de MSS SP-58 and MSS SP-69, Type 43, of the adjustable type, except as
specified or indicated otherwi se. Tack-weld Type 39 pipe covering

protection saddles to steel pipe for insulated piping. Provide stee
support rods. The finish of rods, nuts, bolts, washers, hangers, and
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supports shall be hot-dip gal vanized after fabrication. Rollers, bases,
and saddl es may be painted with two coats of alum numor |ight gray paint
rated for use on hot metal surfaces up to 232 degrees Cin lieu of hot-dip
gal vani zed. Provide stainless steel axles for rollers. Mscellaneous
metal shall conformto ASTM A 36/ A 36M hot-di p gal vani zed after
fabrication.

2.4.2 Strai ners

Construct of steel in accordance with ASME/ ANSI B16.5 for mini num of ASME
C ass 300. Provide stainless steel strainer elenent with perforations of
0.40 mmfor steam 0.80 mmfor steam m xed with condensate, and 1.20 nm for
condensate (hot water). Provide blowoff outlet with pipe nipple, gate

val ve, and di scharge pipe nipple.

2.4.3 Tr aps

Steel body, internals of stainless steel, mninmof ASME O ass 300, and of
the types indicated.

2.4.4 Gages

Provide single style pressure gage for steamw th 115 mmdial, brass or
al um num case, bronze tube, gage cock, pressure snubbers, and syphon
Provi de scal e range for the intended service.

2.4.5 Pi pe Sl eeves

Provi de where piping passes entirely through walls and floors. Provide

sl eeves of sufficient length to pass through entire thickness of walls and
floors. Provide 25 mm m ni num cl earance between exterior of piping or pipe
i nsulation, and interior of sleeve or core-drilled hole. Firmy pack
space with mneral wool insulation. Seal space at both ends of sleeve or
core-drilled hole with plastic waterproof cement which will dry to a firm
but pliable mass, or provide nmechanically adjustable segnmented el astoneric
seal. In fire walls and fire floors, seal both ends of sleeves or
core-drilled holes with UL listed fill, void, or cavity materi al

a. Sleeves in Masonry and Concrete Walls and Floors: Provide hot-dip
gal vani zed steel, ductile-iron, or cast-iron sleeves. Core
drilling of masonry and concrete may be provided in lieu of
sl eeves when cavities in the core-drilled hole are grouted snoot h.

b. Sleeves in Gther Than Masonry and Concrete Walls and Fl oors:
Provi de 26 gage gal vani zed steel sheet.

2.4.6 Escut cheon Pl at es

Provide split hinge type nmetal plates for piping entering walls and floors
i n exposed spaces. Provide polished stainless steel plates or
chrom um pl ated copper alloy plates in finished spaces. Provide paint
finish on nmetal plates in unfinished spaces.

2.4.7 St eam Fl ow Meters
Meter shall be for m ninmumworking pressure of ASME Class 300 with steel
pressure chanbers. Provide neter in horizontal pipe between two ASME/ ANSI

B16.5 wel di ng neck flanges. Provide rotary type neter for flow
integration. Wrking parts shall be stainless steel. Steamflow shal
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cause rotation of a rotor assenbly at a speed directly proportional to the
rate of steamflow, as controlled by a danping liquid. The rotationa

speed of the rotor assenbly shall be reduced by gearing in the danping
liquid chanber. Final drive to the exterior counter shall be by driving
magnets; stuffing box shall not be allowed. Counter shall be enclosed in a
dust-tight cast-alum num housi ng attached to, but easily renovable fromthe
meter. For steam pipe main sizes 100 nm and snaller, provide neter

directly in the steam pi ping. For steam pipe main sizes |larger than 100 mm
provide nmeter in shunt bypass piping with two ASME/ ANSI B16.5 O ass 300

wel ding neck orifice flanges in the steampipe main. |In the shunt bypass

pi pi ng, provide two flanged gate val ves calibrated by the neter

manuf acturer. In the steam pipe main, provide 3.20 mmthick stainless

steel orifice plate sized to suit meter capacity between two ASME/ ANSI B16.5
O ass 300 wel ding neck orifice flanges. Provide six-dial counter with an

el ectrical contactor to transmt signal to data term nal cabinet (DTC) for

i ndi cating steamflow in kg.

2.4.8 Fl exi bl e Bal|l Expansion Joints

Provi de chrom um pl ated steel balls capable of 360-degree rotation plus
15-degree angul ar flex novenent. Provide pressure nol ded conposition
gaskets designed for continuous operation tenperature of 274 degrees C
Joints shall be for m ninum working pressure of ASME Cl ass 300. Provide
flanged or buttwel ding end connections as indicated.

2.5 POLES SUPPORTI NG ABOVEGROUND PI PI NG
2.5.1 Concrete Pol es

Provi de under this section as specified in Section 02588, "Concrete Poles."
Accurately set the top fittings to grade by neans of adjusting screws, and
grout in place. Provide high-strength grout consisting of one part
portland cement and two parts clean, sharp sand with mniml water to nake
a workable grout. Wet tops of poles before placing the grout. Prevent

grout | eaks around the bottomof the fittings which streak or disfigure the
concrete. Discoloration or disfiguring of concrete will not be permtted.

2.5.2 Quy Wres, Fittings, and Hardware

a. Quy Wres: ASTMA 475, high strength grade, extra gal vani zed,
stranded with seven wires in each strand. Wre shall be a m ni mum
of 9.5 mmdianmeter. Provide thinbles at each end of guy wre.
Prestress guy wires until taut.

b. Anchor Rods and Anchors: Provide thinble-eye, 32 mm di aneter
steel rod with 250 nm di ameter screw anchor, hot-di p gal vani zed.

c. Turnbuckles: Provide open turnbuckles, forged steel body, with
jaw and jaw end pulls, 9.50 nm size, hot-dip gal vani zed.

d. danps: Provide hot-dip gal vanized forged high carbon stee
cl anps capabl e of developing full strength of guy wire, and fitted
wi t h gal vani zed heat-treated bolts. Provide two clanps at each
connection of guy wre.
2.5.3 M scel | aneous Met al
ASTM A 36/ A 36M standard m |l finished structural shapes, hot-dip
gal vani zed after fabrication
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2.

5.4 Fast eni ngs

Provi de steel bolts and oversized nuts conform ng to ASTM A 307.

Gal vani ze in accordance with ASTM A 153/ A 153M Provide nuts with an
approved neans for locking to ensure nuts remain tight under severe
service, including vibrations. Drive bolts to a tight fit without injury
to the threads. Bolts with injured threads will not be permitted. Drill
holes 1.60 mm |l arger than bolts; burning of holes will not be permtted.
Tighten bolts to the required torque.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Installati on of exterior steamdistribution systemincluding equi prent,
materials, installation, workmanship, fabrication, assenbly, erection

exam nation, inspection, and testing shall be in accordance with ASVE B3l.1,
except as nodified herein. Install piping straight and true to bear evenly
on supports and sand bedding material. Install valves with stens

hori zontal or above. Provide flanges or unions at val ves, traps,

strainers, connections to equi prment, and as indicated.

1.1 C eani ng of Pi ping

Keep the interior and ends of new piping and existing piping affected by
the Contractor's operations, cleaned of water and foreign nmatter during
installation by using plugs or other approved nethods. When work is not in
progress, securely close open ends of pipe and fittings to prevent entry of
water and foreign matter. |Inspect piping before placing into position

.1.2 Denplition

Renove materials so as not to danmage materials which are to remain. Replace
exi sting work damaged by the Contractor's operations with new work of the
sanme construction.

.2 Pl PI NG

Test, inspect, and approve piping before burying, covering, or concealing.
Provide fittings for changes in direction of piping and for connections.
Reduci ng branch connections in steel piping may be made with forged branch
outlet reducing fittings for branches two or nore pipe sizes smaller than
mai ns. Branch outlet fittings shall be forged, flared for inproved flow
where attached to the run, reinforced against external strains, and
designed to withstand full pipe bursting strength. Stab type connections
will not be permitted. Jointing conmpound for pipe threads shall be Teflon
pi pe thread paste. Pipe nipples 150 mmlong and shorter shall be Schedul e
80 steel pipe. Make changes in piping sizes through tapered reducing
fittings; bushings will not be permtted. Condensat e pi pi ng shall include
drip, vent, relief, and gage connecting pi ping.

2.1 Fittings and End Connecti ons

For sizes less than one inch provide threaded fittings and end connecti ons.
For sizes 25 to 50 mm provi de threaded or socket-wel ding or buttwel ding
fittings and end connections; provide threaded connections for threaded
val ves, traps, strainers, and threaded connections to equi pnment. For sizes
65 mm and | arger provide buttwelding fittings and end connections; provide
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fl anged connections for flanged val ves, traps, strainers, and fl anged
connections to equi pnent.

3.2.2 Wl di ng
ASME B31.1, netallic arc process, including qualification of welders.

3.2.3 Pi pe Hangers and Supports
Provi de additional hangers and supports for concentrated | oads in piping
bet ween hangers and supports, such as for valves. Support steel piping as
fol | ows:

MAXI MUM SPACI NG ( METER)

Nom nal Pi pe 25 and
Size (MM Under 40 50 80 100 150 200 250 300

Steel Piping 2.70 3.70 4.00 4.60 5. 20 6. 40 7. 30 8. 00 9. 20

3.2. 4 Buri ed Pi ping Under Roads

Installation including field joints, bedding, and initial backfill shall be
in accordance with the Approved Brochure.

3.3 NAVEPLATES

Provi de | am nated pl astic nanepl ates for equi pnent, gages, thernoneters,
and val ves. Nanepl ates shall be nelamne plastic, 3.20 nmthick, black
with white center core. Surface shall be matte finish. Corners shall be
square. Accurately align lettering and engrave into the white core.

M ni mum si ze of nanepl ates shall be 25 by 65 mm Lettering shall be

m ni mum of 6.40 mm hi gh normal bl ock style. Key the nanmeplates to a chart
and schedul e for each system Frane charts and schedul es under gl ass, and
| ocate where directed near each system Furnish two copies of each chart
and schedul e.

3.4 FIELD QUALI TY CONTROL
3.4.1 I nspecti ons

Prior to initial operation, inspect piping systemfor conpliance with
draw ngs, specifications, and nmanufacturer's submttals.

3.4.2 Pi pi ng Tests

Before final acceptance of the work, test each systemas in service to
denonstrate conpliance with contract requirements. Before insulation is
applied, hydrostatically test each piping systemat not |ess than 1551 kPa
(gage) in accordance with ASVE B31.1, with no | eakage or reduction in gage
pressure for 2 hours. Flush and clean piping before placing in operation
Flush piping at a mninmmvelocity of 2.40 neters per second. Correct
defects in work provided by Contractor and repeat tests until work is in
conpliance with contract requirenments. Furnish potable water, electricity,
i nstruments, connecting devices, and personnel for the tests.

3.5 FI ELD PAI NTI NG

After conpletion of field inspections and tests, clean and paint netal
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surfaces exposed to the weat her and in manhol es, including val ves,
strainers, traps, flow neters, pipe flanges, bolts, nuts, washers, pipe
hangers, supports, expansion joints, and m scell aneous netal. Do not paint
piping prior to the application of field-applied insulation. Do not paint
stainl ess steel or alum numjackets. Apply paint to clean dry surfaces.

Ol ean surfaces to renove dust, dirt, rust, oil, and grease. Provide
surfaces with two coats of enanmel paint applied to a total mninumdry film
t hi ckness of 0.05 mm Apply the second coat of paint after the preceding
coat is thoroughly dry. Color of finish coat shall be al um num or I|ight
gray. Paint shall be rated for use on hot netal surfaces up to 232 degrees
C and for use on surfaces exposed to the weather.

3.6  CONNECTI ONS TO EXI STI NG SYSTEMS
Notify the Contracting Oficer in witing at |east 15 days prior to the
date the connections are required. Obtain approval before interrupting
service. Provide materials required to nake connections into existing

systens and perform excavating, backfilling, conpacting, and other
i ncidental |abor as required.

-- BEnd of Section --
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SECTI ON 02588

CONCRETE POLES
03/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN CONCRETE | NSTI TUTE ( ACl)

ACl 211.1 (1991) Selecting Proportions for Nornal,
Heavywei ght, and Mass Concrete

ACl 318M (1995) Buil ding Code Requirenents for
Structural Concrete (Metric)

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (1995; Rev. A) Steel Wre, Plain, for
Concr et e Rei nf orcenent

ASTM A 416/ A 416M (1996) Steel Strand, Uncoated Seven-Wre
for Prestressed Concrete

ASTM A 421 (1991) Uncoated Stress-Relieved Steel Wre
for Prestressed Concrete

ASTM A 615/ A 615M (1996; Rev. A) Deformed and Plain
Billet-Steel Bars for Concrete
Rei nf or cenent

ASTM A 616/ A 616M (1996; Rev. A) Rail-Steel Deforned and
Plain Bars for Concrete Reinforcenent

ASTM A 617/ A 617M (1996; Rev. A) Axle-Steel Deforned and
Plain Bars for Concrete Reinforcenent

ASTM A 706/ A 706M (1996; Rev. B) Low Al l oy Steel Deforned
Bars for Concrete Reinforcenent

ASTM C 33 (1993) Concrete Aggregates

ASTM C 150 (1997) Portland Cenent

ASTM C 260 (1995) Air-Entraining Adm xtures for
Concrete

ASTM C 494 (1992) Chem cal Adm xtures for Concrete

ASTM C 595M (1997) Blended Hydraulic Cements (Metric)

ASTM C 618 (1997) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzol an for Use as a M neral
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Adm xture in Concrete

ASTM C 989 (1995) G ound G anul ated Bl ast - Fur nace
Slag for Use in Concrete and Mrtars

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)

PCl M\L-116 (1985) Quality Control for Plants and
Producti on of Precast Prestressed Concrete
Pr oduct s

PCl M\L-120 (1992) Design Handbook - Precast and

Prestressed Concrete
1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnitta
Procedures.”

1.2.1 SD- 05 Design Data
a. Concrete mx design
1.2.1.1 Desi gn Requi r emrent

At | east 30 cal endar days prior to concrete placenent, subnmt a mx design
for each strength and type of concrete. Submt a conplete Iist of
material s including type; brand; source and amount of cenent, fly ash,
pozzol an, ground slag, and adm xtures; and applicable reference
specification. Submt copies of test reports showi ng that the m x has been
successfully tested to produce concrete with the properties specified and
is suitable for the job conditions. Furnish fly ash and pozzol an test
results performed within 6 nonths of submttal date. Cbtain approval
before concrete placenent. An identical concrete m x design previously
approved within the past 12 nonths by the Atlantic D vision, Naval
Facilities Engi neering Command, nmay be used wi thout further approval, if
copi es of the previous approval and fly ash and pozzol an test results are
submtted. Obtain acknow edgenent of receipt of test results prior to
concrete placenent. Submit additional data regardi ng concrete aggregates
if the source of aggregate changes.

1.2.2 SD-08 Statenents
a. Quality control procedures
1.2.2.1 Procedur e Requirenent

Submit the precasting manufacturer's quality control proceduresestablished
in accordance with PCl M\L-116.

1.3 QUALITY ASSURANCE

1.3.1 Concrete Pol es
Provi de precast concrete poles or precast prestressed poles for use in
overhead steamdistribution systens. Precast prestressed concrete poles or
precast concrete poles shall be the product of a manufacturer specializing

in the production of precast concrete nmenbers. Prestressed concrete poles
shal | be designed in accordance with PCI M\L-120 or precast concrete poles

SECTI ON 02588 Page 2



Pl ER 2 REPLACEMENT 05977041

shal | be designed with section properties equivalent to those of the
prestressed concrete poles. Produce poles in one piece, and in accordance
with PClI M\L-116.

1.3.2 Modi ficati on of References

In the ACI publications, consider the advisory provisions to be mandatory,

as though the word "shall" had been substituted for "shoul d* wherever it
appears. Interpret references to the "building official,"” "Structura
Engi neer," and "Architect/Engineer" to nean the Contracting Oficer

PART 2 PRODUCTS

2.1 CONCRETE
ACl 211.1 or ACI 318Mfor Contractor furnished m x design. The m ninum
conpressive strength of concrete at 28 days shall be 35 MPa, unless
otherwi se indicated. Add air-entraining adm xtures to produce between 4
and 6 percent air by vol une.

2.2  CEMENT
ASTM C 150, Type I, II, or 111, or ASTM C 595M Type IP or IS bl ended
cenment, except as nodified herein. The blended cenent shall consist of a
m xture of ASTM C 150 cenment and one of the followi ng materials: ASTMC 618

pozzolan or fly ash, or ASTM C 989 ground iron blast-furnace slag. The

pozzolan or fly ash content shall not exceed 25 percent by weight of the
total cenentitious material and the ground iron blast-furnace slag shal
not exceed 50 percent by weight of total cenentitious material

2.2.1 Fl'y Ash and Pozzol an

ASTM C 618, Type N, F, or C, except that the maxi mum all owabl e | oss on
ignition shall be 6 percent for Types N and F

2.2.2 G ound Iron Bl ast-Furnace Sl ag
ASTM C 989, Grade 100 or 120.
2.3 WATER
Provi de fresh, clean and potable water.
2.4 AGGREGATES

ASTM C 33, Size 57, 67, or 7. Aggregates shall not contain any substance
whi ch may be deleteriously reactive with the alkalies in the cenent.

2.5 ADM XTURES

ASTM C 494, except that air entraining shall conformto ASTM C 260.
2.6 REI NFORCEMENT
2.6.1 Rei nf orci ng Bars

ASTM A 615/ A 615M Grade 400, ASTM A 617/ A 617M G ade 400; ASTM A 616/ A 616M
G ade 400; or ASTM A 706/ A 706M
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2.6.2 Ties and Spirals
Steel, ASTM A 82.

2.6.3 Prestressing Stee
Seven-wire stress-relieved strand conformng to ASTM A 416/ A 416Nbr
stress-relieved wire conforming to ASTM A 421, Type WA. The m ni mum
ultimate strength shall be 1750 MPa. Prestressing steel shall be free from
grease, oil, wax, paint, soil, dirt, |oose rust, kinks, bends, or other
def ects.

PART 3 EXECUTI ON

3.1 PREPARATI ON
Prior to installation of poles, check for damage, such as cracking,
spal I i ng, and honeyconbi ng. Reject nenbers whi ch contain honeyconbed
sections deep enough to expose reinforcing steel. Reject structurally
i npai red prestressed nmenbers. Provide a PCI M\L-116 commerci al grade
finish.

3.2 | NSTALLATI ON

3.2.1 Pol e Pl acenent

3.2.1.1 Augeri ng
Pol es shall be set in augered holes with a dianmeter as indicated. Fil
augered hole around pole with air-entrai ned concrete having a mn ni mum
conpressive strength of 20 MPa at 28 days and finish in a done. Cure
concrete a mnimumof 72 hours before perform ng further work on poles.

3.3 EXCAVATI NG, BACKFI LLI NG AND COWPACTI NG
Provi de as specified in Section 02315, "Excavation and Fill."

3.4 PROTECTI ON OF PCLES

Take care to avoid damage to pol es during handling.

-- BEnd of Section --
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SECTI ON 02630

STORM DRAI NAGE
03/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

( AASHTO)
AASHTO M198 (1994) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
Gasket s
AASHTO M252 (1994) Corrugated Pol yet hyl ene Drai nage
Tubi ng
AASHTO M294 (1994) Corrugated Pol yet hyl ene Pi pe, 305

to 915 mm (12 to 36 in.) D aneter

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 74 (1996) Cast Iron Soil Pipe and Fittings

ASTM A 497 (1995) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenent

ASTM C 32 (1993) Sewer and Manhole Brick (Made from
C ay or Shale)

ASTM C 62 (1997) Building Brick (Solid Masonry Units
Made from Cl ay or Shal e)

ASTM C 139 (1997) Concrete Masonry Units for
Construction of Catch Basins and Manhol es

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 443M (1994) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets
(Metric)

ASTM C 476 (1995) G out for Masonry

ASTM C 478M (1996; Rev. A) Precast Reinforced Concrete

Manhol e Sections (Metric)

ASTM C 564 (1995; Rev. A) Rubber Gaskets for Cast
Iron Soil Pipe and Fittings

ASTM C 923M (1996) Resilient Connectors Between
Rei nforced Concrete NManhol e Structures,
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Pi pes and Laterals (Metric)

ASTM D 2321 (1989; R 1995) Underground Installation of
Ther mopl astic Pipe for Sewers and O her
Gravity-Fl ow Applications

ASTM D 2564 (1996; Rev. A) Sol vent Cenents for
Pol y(Vinyl Chloride) (PVC Plastic Piping
Syst ens

ASTM D 2680 (1995; Rev. A)

Acrylonitril e-Butadi ene-Styrene (ABS) and
Pol y(Vinyl Chloride) (PVC) Conposite Sewer

Pi pi ng

ASTM D 3034 (1996) Type PSM Pol y(Vi nyl Chloride) (PVC
Sewer Pipe and Fittings

ASTM D 3212 (1996; Rev. A) Joints for Drain and Sewer
Pl astic Pipe Using Flexible Elastoneric
Seal s

ASTM D 4101 (1996; Rev. A) Propylene Plastic Injection

and Extrusion Materials

ASTM F 402 (1993) Safe Handling of Solvent Cenents,
Primers, and Cl eaners Used for Joining
Ther nopl astic Pipe and Fittings

ASTM F 477 (1996; Rev. A) El astoneric Seals (Gaskets)
for Joining Plastic Pipe

ASTM F 949 (1996; Rev. A) Poly(Vinyl Chloride) (PVQ
Corrugated Sewer Pipe with a Snooth
Interior and Fittings
AMERI CAN VELDI NG SOCI ETY, INC. (AWS)
AWS D1.1 (1996) Structural Wl ding Code Steel
CODE OF FEDERAL REGULATI ONS ( CFR)
29 CFR 1910. 27 Fi xed Ladders
1.2 SUBM TTALS

Submit the followi ng in accordance with Section 02001, "Division 02
Submittal Reduction Procedures.”

1.2.1 SD- 02 Manufacturer's Catal og Data
a. Cast-iron soil piping including fittings and jointing materials
b. Conposite plastic piping including fittings and jointing materials

c. Polyvinyl chloride (PVC) plastic piping including fittings and
jointing materials

d. Corrugated high density pol yet hyl ene piping including fittings and
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jointing materials

1.3 DELI VERY, STORAGE, AND HANDLI NG

1.3.1 Del i very and Storage

1.3.1.1 Pi pi ng
I nspect materials delivered to site for danage; store with m ni num of
handling. Store plastic piping and jointing materials and rubber gaskets
under cover out of direct sunlight. Do not store materials directly on the
ground. Keep inside of pipes and fittings free of dirt and debris.

1.3.1.2 Metal Itens
Check upon arrival; identify and segregate as to types, functions, and
sizes. Store off the ground in a manner affordi ng easy accessibility and
not causi ng excessive rusting or coating with grease or other objectionable
materi al s.

1.3.1.3 Cement, Aggregates, and Rei nforcenent
Store as specified in Section 03300, "Cast-in-place Concrete."

1.3.2 Handl i ng
Handl e pipe, fittings, and other accessories in a manner to ensure delivery
to the trench in sound undanmaged condition. Carry, do not drag pipe to
trench.

PART 2 PRODUCTS

2.1 Pl PELI NE MATERI ALS

2.1.1 Cast-lron Soil Piping

2.1.1.1 Cast-lron Soil Pipe and Fittings
ASTM A 74, service-weight.

2.1.1.2 Jointing Materials for Cast-lron Soil Piping
Gaskets shall be conpression-type rubber gaskets conforming to ASTM C 564.

2.1.2 Conposite Plastic Piping

2.1.2.1 ABS Conposite Plastic Pipe and Fittings

Acrylonitril e-Butadi ene Styrene (ABS) or Poly(Vinyl Chloride) (PVQ
conposite pipe and fittings, ASTM D 2680.

2.1.2.2 Jointing Materials for ABS Conposite Plastic Piping
ASTM D 2680 sol vent cenment and priner or ASTM D 3212 el astoneric gasket
joints. Ends of pipe and fittings shall be suitable for either Type SC or
Type OR joints.

2.1.3 Pol yvi nyl Chloride (PVC) Plastic Piping
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2.1.3.1 PVC Plastic Pipe and Fittings

ASTM D 3034, shall be SDR 35, having ends adaptable for el astoneric gasket
joints.

2.1.3.2 Joints and Jointing Material for PVC Plastic Piping
Joints shall conformto ASTM D 3212. Gaskets shall conformto ASTM F 477.

Pol yvi nyl Chloride (PVC) Pipe and Fittings, 250 mm Di aneter and Small er:
ASTM D 3034, SDR 35, with ends suitable for el astoneric gasket joints.

ASTM F 949 with sol vent cenent joints or elastoneric gasket joints. ASTMD
3212 el astomeric gasket joints, ASTM D 2564 sol vent cenent joints and ASTM
F 477 gaskets.

2.1. 4 Corrugat ed Hi gh Density Pol yet hyl ene Pi pi ng
2.1.4.1 Pi pe and Fittings

Corrugat ed, high density pol yethyl ene pi pe (HDPE) conform ng to AASHTO M252
or AASHTO M294.

2.1.4.2 Joints and Jointing Materials
Manuf acturer's recommendati ons for HDPE joint].
2.2 CONCRETE MATERI ALS
Provi de as specified in Section 03300, "Cast-1n-Place Concrete”
2.3 M SCELLANEQUS NMATERI ALS
2.3.1 Dr ai nage Structures

Construct of clay brick, solid concrete masonry units or concrete, except
that airfield catch basins, headwalls, gutters, top of curb inlets, and
bases shall be concrete. Precast structures may be provided in lieu of
cast-in-place concrete except for airfield catch basins, headwalls, and
gutters. Pipe-to-wall connections shall be nortared to produce snooth
transitions and watertight joints or provided with ASTM C 923M resilient
connectors. Bases shall have smooth inverts accurately shaped to a

sem circular bottomconformng to the inside contour of the adjacent sewer
sections. Changes in direction of the sewer and entering branches into the
manhol e shall have a circular curve in the manhole invert of as large a
radius as the size of the manhole will permt.

2.3.1.1 Precast Concrete Structures
ASTM C 478M except as specified herein. Provide [an air content of 6
percent, plus or mnus 2 percent and] a mninmumwall thickness of 125 nm
ASTM A 615/ A 615M reinforcing bars. ASTM A 497 welded wire fabric. ASTMC
443M or AASHTO M98, Type B gaskets for joint connections. Provide a 100 nm
| ayer of clean gravel bedding with a maxi num size of 50 mm

2.3.2 Masonry Materials

Shall conformto the follow ng specifications and other requirenents
speci fi ed hereunder.
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2.3.2.1 Brick

ASTM C 32, Grade M5, or ASTM C 62, Grade SW except that the absorption
test will be waived.

2.3.2.2 Concrete Masonry Units
ASTM C 139.
2.3.2.3 Mor t ar
ASTM C 270, Type M
2.3.2.4 Wat er
Water for masonry nortar shall be fresh, clean, potable.
2.3.2.5 Gout
ASTM C 476.
2.3.3 Metal Itens
2.3.3.1 Frames, Covers, and G atings
Shall be cast iron conforming to CI D A-A- 60005, figure nunbers as foll ows.
Fabricate frames, covers, and gratings for airfield use of standard
commerci al grade steel, welded by qualified welders in accordance with AWS
D1.1. Covers shall be of rolled steel floor plate having an approved
anti-slip surface. Steel gratings shall be of commercial grade steel and
be of welded construction.
a. Traffic manhole: Provide in paved areas.
Frame: Figure 1, Size 22A
Cover: Figure 8, Size 22A
Steps: Figure 19
b. Non-traffic manhol e:
Frame: Figure 4, Size 22
Cover: Figure 12, Size 22
Steps: Figure 19
2.3.3.2 Drai nage Structure Steps
Zinc-coated steel as indicated conformng to 29 CFR 1910.27. As an option
pl astic or rubber coating pressure-nolded to the steel may be used.
Plastic coating shall conformto ASTM D 4101, copol yner pol ypropyl ene.
Rubber shall conformto ASTM C 443M except shore A duroneter hardness
shall be 70 plus or minus 5. Al umnumsteps or rungs will not be
permtted. Steps are not required in manhol es or catch basins | ess than
1. 2 ndeep.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON OF PI PELI NES AND APPURTENANT CONSTRUCTI ON

3.1.1 Ceneral Requirenents for Installation of Pipelines
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These requirenments shall apply to pipeline installation except where
specific exception is nmade under paragraph entitled "Special Requirenments.”

3.1.1.1 Ear t hwor k

Perform earthwork operations in accordance with Section [02315, "Excavation
and Fill."

3.1.1.2 Pi pe Layi ng and Jointing

I nspect each pipe and fitting before and after installation; renove those
found defective fromsite and replace with new. Provide proper facilities
for I owering sections of pipe into trenches. Lay pipe with the bell ends
in the upgrade direction. Adjust spigots in bells to produce a uniform
space. Bl ocking or wedgi ng between bells and spigots will not be
permtted. Replace by one of the proper dinmensions any pipe or fitting

t hat does not allow sufficient space for proper calking or installation of
joint material. At the end of each work day, close open ends of pipe
tenmporarily with wood bl ocks or bul kheads. Provide batterboards not nore
than 7.5 mapart in trenches for checking and ensuring that pipe invert

el evations are as indicated. Laser beam nethod may be used in lieu of
batterboards for the sane purpose.

3.1.1.3 Connections to Existing Lines

Notify Contracting Oficer in witing at |east 10 days prior to date that
connections are to be nade. btain approval of the Contracting Oficer
before interrupting service. Conduct work so that there is m ni mum
interruption of service on existing |ine.

3.1.2 Speci al Requi renents
3.1.2.1 Installation of Cast-lron Soil Piping

Install pipe and fittings in accordance with paragraph entitled "Cenera
Requirenents for Installation of Pipelines" of this section and with the
recommendati ons of the pipe manufacturer. Make joints with the rubber
gaskets specified for joints with this piping; assenble in accordance wth
t he recommendati ons of the pipe manufacturer

3.1.2.2 Installation of ABS or PVC Conposite Plastic Piping

Install pipe and fittings in accordance with the "General Requirenents for
Installation of Pipelines" and with the recomendati ons of the plastic pipe
manuf acturer. Make joints with the prinmer and sol vent cenent specified for
this joint; assenble in accordance with the recommendati ons of the pipe
manuf acturer. Handl e solvent cenent in accordance with ASTM F 402.

3.1.2.3 Installation of PVC Plastic Piping

Install pipe and fittings in accordance with the "General Requirenents for
Install ation of Pipelines”" and with the requirenents of ASTM D 2321 for
laying and joining pipe and fittings. Make joints with the gaskets
specified for joints with this piping; assenble in accordance with the
requi renents of ASTM D 2321 for assenbly of joints. Make joints to other
pi pe materials in accordance with the recommendati ons of the plastic pipe
manuf act urer.
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3.1.2.4 Installati on of Corrugated H gh Density Pol yet hyl ene Pi pi ng

Install pipe and fittings in accordance with the "General Requirenent for
Installation of Pipelines”" and with the recomendati ons of the HDPE pi pe
manuf act urer.

3.1.3 Concrete Wrk

Perform cast-in-place concrete work in accordance with Section 03300,
"Cast-In-Place.”

3.1.4 Manhol e and Catch Basin Construction

Construct base slab of cast-in-place concrete or use precast concrete base
sections. Mke inverts in cast-in-place concrete and precast concrete
bases with a snoot h-surfaced seni-circular bottomconformng to the inside
contour of the adjacent drainage sections. For changes in direction of
drains and entering branches into the nanhol e, make a circular curve in the
manhol e invert of as large a radius as manhole size will permt. For
cast-in-place concrete construction, either pour bottom slabs and walls
integrally or key and bond walls to bottom slab. For precast concrete
construction, nmake joints between sections with the gaskets specified for
this purpose; install in the manner specified for installing joints in
concrete piping. Gve a snmooth finish to inside joints of precast concrete
manhol es and catch basins. Parging will not be required for precast
concrete manhol es. Cast-in-place concrete work shall be in accordance with
t he paragraph entitled, "Concrete Wrk." Make joints between concrete
manhol es and pi pes entering manholes with the resilient connectors
specified for this purpose or nortared to produce a watertight joint;
install in accordance with the recommendati ons of the connector

manuf acturer. \Were a new manhole is constructed on an existing |ine,
renove existing pipe as required to construct the manhole. Cut existing
pi pe so that pipe ends are approximately flush with the interior face of
manhol e wal |, but not protrudi ng beyond into the nanhol e.

3.1.5 Metal Work
3.1.5.1 Wor kmanshi p and Fi ni sh

Perform metal work so that worknmanship and finish will be equal to the best
practice in nodern structural shops and foundries. Formiron to shape and
size with sharp lines and angles. Do shearing and punching so that clean
true lines and surfaces are produced. Make castings sound and free from
warp, cold shuts, and bl ow holes that may inpair their strength or
appearance. G ve exposed surfaces a snooth finish with sharp well-defined
lines and arises. Provide rabbets, lugs, and brackets wherever necessary
for fitting and support.

3.1.5.2 Field Painting
After installation, clean cast-iron franes, covers, gratings, and steps not
buried in masonry or concrete to bare netal of nortar, rust, grease, dirt,
and other deleterious materials and apply a coat of bitum nous paint. Do
not paint surfaces subject to abrasion

3.2 FI ELD QUALI TY CONTROL

3.2.1 Field Tests and I nspections
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The Contracting Officer will conduct field inspections and witness field
tests specified in this section. The Contractor shall performfield tests
and provide | abor, equipnment, and incidentals required for testing . Be
abl e to produce evidence, when required, that each item of work has been
constructed properly in accordance with the drawi ngs and specifications.

3.2.2 Pi pel i ne Testing
Check each straight run of pipeline for gross deficiencies by holding a
light in a manhole; it shall show a practically full circle of Iight
t hrough the pipeline when viewed fromthe adjoining end of |ine.

3.2.2.1 Leakage Tests

Test lines for |eakage by either infiltration tests or exfiltration tests.

Prior to testing for |eakage, backfill trench up to at |east the |ower half
of pipe. Wen necessary to prevent pipeline novenent during testing, place
addi ti onal backfill around pipe sufficient to prevent novenent, but |eaving

joints uncovered to pernmt inspection. Wen the water table is 600 mm or
nore above top of pipe at upper end of pipeline section to be tested,
measure infiltration using a suitable weir or other acceptabl e device.

VWen the water table is I ess than 600 mm above top of pipe at upper end of
pi peline section to be tested, nake exfiltration test by filling the line
to be tested with water so that the head will be at least 1.2 m above top
of pipe at upper end of pipeline section being tested. Allowfilled

pi peline to stand until the pipe has reached its nmaxi mum absorption, but
not less than 4 hours. After absorption, re-establish the head and neasure
anount of water needed to maintain this water level during a 2 hour test
peri od. Anount of |eakage, as neasured by either infiltration or
exfiltration test shall not exceed 47 liters per mllinmeter of dianeter per
day per kil oneter of pipeline. When |eakage exceeds the anmount specified,
make satisfactory correction and retest pipeline section in the sane
manner. Correct visible | eaks regardl ess of |eakage test results.

-- BEnd of Section --
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SECTI ON 02741

Bl TUM NOUS CONCRETE PAVEMENT
09/ 97

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 698 (1991) Laboratory Conpaction
Characteristics of Soil Using Standard
Effort (12,400 ft-1bf/ft (600 kKN-nminj)
ASTM D 1188 (1996) Bulk Specific Gravity and Density
of Compacted Bitum nous M xtures Using
Par af f i n- Coat ed Speci nens

ASTM D 1556 (1990) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 2726 (1996; Rev. A) Bulk Specific Gavity of
Conpact ed Bitum nous M xtures Using
Sat urated Surface-Dry Speci nens

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1996) Water Content of Soil and Rock in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

FEDERAL SPECI FI CATI ONS ( FS)

FS TT-P-1952 (Rev. D) Paint, Traffic and Airfield
Mar ki ng, Wat er bor ne

VI RG NI A DEPARTMENT OF TRANSPORTATI ON ( VDOT)
VDOT RBS (1994) Road and Bridge Specifications
1.2  SUBM TTALS

Submit the following in accordance with section entitled "Submttal
Procedures.”

1.2.1 SD- 05, Design Data
a. Job-mx fornula
1.2.1.1 Job-M x Fornul a

Submit the mx design, including mxing tenperature, for approval. The mx
design shall include a certified | aboratory analysis of m x conposition
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with marshall stability value, void content, and flow After m x design
approval, job mxes shall conformto the range of tol erances specified in
VDOT RBS. An identical mx design previously approved within the past 12
nmont hs by the Atlantic Division, Naval Facilities Engi neering Command, may
be used without further approval, provided that copies of the previous
approval are submitted. Obtain acknow edgenent of receipt prior to

bi t um nous concrete placenment. Subnmit additional data regarding materials
if the source of the materials changes.

1.2.2 SD- 13, Certificates
a. Stone base course
b. Paint
1.3 QUALI TY ASSURANCE
1.3.1 Modi fication to References

Except as specified herein or as indicated, work and materials shall be in
accordance with the VDOT RBS. The provisions therein for nethod of

measur enent and paynment do not apply, and references to "Engineer" and
"State" shall be interpreted to nmean the "Contracting O ficer” and the
"Federal Government" respectively.

1.4 ENVI RONVENTAL REQUI REMENTS

Do not produce or place bitum nous concrete when the weather is rainy or
foggy, when the base course is frozen or has excess noisture, or when the
anbient tenperature is less than 4.4 degrees Celsius in the shade away from
artificial heat.

1.5 BARRI CADES AND SI GNALS

Provi de and maintain tenporary signs, signals, lighting devices, markings,
barri cades, and channelizing and hand signaling devices to protect
personnel and new construction from damage by equi prent and vehi cl es unti
the surface is approved by the Contracting Oficer

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Bi t um nous Concrete M X

VDOT RBS, Section 211, Type SM2A for material and m x. Provide crushed
stone aggregates for the bitum nous m x.

2.1.1.1 Recycl ed Asphalt WMateri al

Bi tum nous concrete m x may contain a maxi mum of 25 percent by wei ght of
the total aggregate material, reclainmed asphalt pavenent (RAP). M x design
shall neet the requirenents for the type of bitum nous concrete specified.
Clearly state the viscosity of reclainmed asphalt cenent, grade of new
asphalt cenment, properties of recycling agent if used, and percentage of
each in the m x. Conbine asphalts and recycling agents to achieve a
viscosity of 200 plus or minus 40 pascal -second at 60 degrees Cel si us.
Furnish a new job m x formula for each change in percentage of RAP materi al
used.
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2.1.2 St one Base Cour se
VDOT RBS, Section 208, Type 1, Size No. 20, 21, 21A or 21B
2.1.3 Bi t um nous Tack Coat

VDOT RBS, Section 310. Emulsified asphalts shall be diluted at the rate of
one part water to one part asphalt.

2.1.4 Pai nt
FS TT-P-1952, white, unless indicated otherw se.
2.2 M X PLANT
VDOI RBS, Section 211.11
PART 3 EXECUTI ON
3.1 I NSTALLATI ON AND APPLI CATI ON

Provi de a stone base course, and a bitum nous concrete surface course.
Subgr ade preparation shall be as specified in Section 02315, "Excavation
and Fill."

3.1.1 St one Base Course Pl acement

Begi n spreadi ng base material at the point nearest the source of supply.
Permt traffic and hauling over the base. Fill ruts formed by traffic and
reroll. After base course placenment, continue machining and rolling until
surface is smooth, conpacted, well bonded, and true to the designed cross
section. Conpact to 100 percent ASTM D 698 maxi num dry density.

Mai ntain the base snmooth and true to grade and cross section until

bi t um nous concrete placenent.

3.1.2 Bi t um nous Tack Coat Pl acement

Provi de tack coat on existing pavenent to be overlaid at the rate of 0.453
liters residual asphalt per square neter. Thoroughly clean surfaces to
receive the tack coat inmediately prior to application of tack coat. Tack
coat shall be tacky at the tinme of bitum nous concrete placenent.

3.1.3 Bi t um nous Concrete Application

3.1.3.1 Pl aci ng Tenperature
M ni mum t enperature of bitum nous concrete during placenent into nechanica
spreader shall be 107 degrees Cel sius. M xtures which have a | ower
tenperature shall be rejected

3.1.3.2 Joints
VWhere new pavenent abuts existing bitum nous pavenent, cut existing surface
course along straight lines approximtely 150 nm from edge. Cuts shall be
vertical and extend the full depth of the surface course. Prior to

bi tum nous concrete placenment, apply asphalt cenent to exposed edges of
cold joints.
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3.1.3.3 Spr eadi ng and Fi ni shi ng Equi prent
Spread the bitum nous concrete to a uniformdensity and produce a snooth
finish, true to cross section and free fromirregularities. Provide
adj ustabl e screeds to shape the surface to true cross section

3.1.3. 4 Bi t um nous Concrete Pl acenment

As continuous as possible. Place in maximum 50 mmlifts. Avoid passing
rollers over unprotected edges of bitum nous concrete prior to bitum nous

concrete cooling. |If rollers pass over unprotected edges of bitum nous
concrete prior to cooling, cut bitum nous concrete back to expose ful
depth of bitum nous concrete. Imediately prior to resunption of

bi tum nous concrete placenment, coat exposed edges of bitum nous concrete
wi th asphalt cenment. Wen bitum nous concrete placenent resumnes, rake the
hot bitum nous concrete agai nst asphalt cement and conpact.

3.1.3.5 Feat her edges

Acconpl i sh featheredging by raking out the |arger aggregate as necessary
and sl oping the pavenent uniformy throughout the featheredge to create a
snooth transition. Unless indicated otherw se, featheredge transition
shall be 3.05 m

3.1.3.6 Conpacti on
VDOT RBS for equipnent and conpaction procedures, nodified to conpact
bi t um nous concrete to 96 percent of maxi num | aboratory density. Finished
surface shall be uniformin texture and appearance and free of cracks and
creases.

3.1.3.7 Protection
No vehicular traffic shall be allowed on pavenent for a mninumof 6 hours
after final rolling, or until bitum nous concrete has cured, whichever is
| onger.

3.2 PAVEMENT MARKI NGS
Unl ess indicated otherw se, provide painted lines 100 nmin width. Apply
pai nt after bitum nous concrete has cured for a mninumof 7 days, and
m ni mum anbi ent tenperature is 4.4 degrees Celsius. Apply paint to clean

dry surfaces, and protect surfaces fromtraffic until dry. Provide uniform
paint filmof sufficient thickness to conpletely conceal pavenent.

3.3 FIELD QUALI TY CONTROL
3.3.1 Sanpl i ng

Provi de new materials where sanples are taken. Take the nunber and size of
sanmples required to performthe foll owi ng tests.

3.3.1.1 Bi t um nous Concrete Sanpling

a. Job Mx: Take one initial sanple and one sanple for every 362, 840
kil ograns or fraction thereof.

b. Thickness: Take one sanple for every 418 square neter or fraction
t her eof .
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c. Density: One field test for every 836 square neter or fraction
t hereof, and one | aboratory test for the project. Provide m nimm
100 mm di aneter cores if nuclear testing is not used.
3.3.1.2 St one Base Course Sanpling

a. Thickness: Take one sanple for every 418 square neters or
fraction thereof.

b. Density: One field test for every 836 square nmeters or fraction
t hereof, and one | aboratory test for the project.

3.3.2 Testing
Provi de for each sanmple.
3.3.2.1 Bi t um nous Concrete Testing
a. Job Mx: Determne gradation and bitumen content.

b. Thickness: Maxi num all owabl e deficiency shall be 6 mm | ess than
the indicated thickness. Average thickness shall be as indicated.

c. Density, In Place: ASTM D 2922 and ASTM D 3017; cored sanple ASTM
D 1188 or ASTM D 2726.

3.3.2.2 St one Base Course Testing

a. Thickness: Maxi num all owabl e deficiency shall be 13 mmless than
the indicated thickness. Average thickness shall be as indicated.

b. Density: ASTMD 1556 or ASTM D 2922 and ASTM D 3017.

-- BEnd of Section --
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SECTI ON 02752

PORTLAND CEMENT CONCRETE PAVEMENT
06/ 96

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN CONCRETE | NSTI TUTE ( ACl)

ACl 211.1 (1991) Selecting Proportions for Nornal,
Heavywei ght, and Mass Concrete

ACl 301 (1996) Structural Concrete for Buildings

ACl 305R (1991) Hot Weat her Concreting

ACl 306.1 (1990) Cold Weat her Concreting

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 33 (1997) Concrete Aggregates

ASTM C 94 (1997) Ready-M xed Concrete

ASTM C 143 (1997) Slunp of Hydraulic Cenent Concrete

ASTM C 150 (1997; Rev. A) Portland Cenent

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1997) Sanmpling Freshly M xed Concrete

ASTM C 231 (1997) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

ASTM C 260 (1995) Air-Entraining Adm xtures for
Concrete

ASTM C 309 (1997) Liquid Menbrane-Forn ng Conpounds
for Curing Concrete

ASTM C 494 (1992) Chem cal Adm xtures for Concrete

ASTM C 618 (1997) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzol an for Use as a M neral
Adm xture in Portland Cenent Concrete

ASTM C 989 (1997) G ound G anul ated Bl ast - Fur nace
Slag for Use in Concrete and Mrtars

ASTM D 98 (1995) Cal cium Chl ori de
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FEDERAL SPECI FI CATI ONS ( FS)

FS TT-P-1952 (Rev. D) Paint, Traffic and Airfield
Mar ki ng, Wt er bor ne

1.2 SUBM TTALS

Submit the following in accordance with Section entitled "Subnmtta
Procedures.”

1.2.1 SD- 02, Manufacturer's Catal og Data
a. Curing materials
b. Adm xtures
Submit a conplete list of materials including type, brand, source for
cenent, fly ash, pozzol an, adm xtures, and applicable reference
speci fications.
1.2.2 SD- 05, Design Data

a. Concrete mx design

Thirty days mninumprior to concrete placenent, submit a m x design for
each strength and type of concrete.

1.2.3 SD- 10, Test Reports

a. Fly ash tests

b. Pozzolan tests

c. Concrete mx design test
1.2.3.1 Requi red I nformation

Submit results of fly ash and pozzol an testing and show that the concrete
m x has been successfully tested to produce concrete with the properties
specified and will be suitable for the job conditions. Cbtain approval
before concrete placenent. An identical concrete m x design previously
approved within the past 12 nonths by the Atlantic D vision, Naval
Facilities Engi neering Command, may be used wi thout further approval,

provi ded that copies of the previous approval and fly ash and pozzol an test
results performed within 6 nonths of submttal date are submitted. Obtain
acknow edgenment of receipt prior to concrete placenent. Submt a new m X
desi gn data regardi ng concrete aggregates, when the source of aggregate
changes.

1.2.4 SD-12, Field Test Reports

a. Conpressive strength tests
1.2.5 SD- 13, Certificates

a. Paint

1.3 DELI VERY, STORAGE, AND HANDLI NG
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ASTM C 94.
PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Cement

ASTM C 150, Type | or I1.
2.1.2 Wat er

Fresh, clean, and potable.
2.1.3 Aggr egat es

Free from any substance which may be deleteriously reactive with the
alkalies in the cenent.

2.1.3.1 Fi ne Aggregates
ASTM C 33.

2.1.3.2 Coar se Aggregates
ASTM C 33, Size No. 467.

2.1.4  Adm xtures

VWhere not shown or specified, the use of adm xtures is subject to witten
approval of the Contracting Oficer.

2.1.4.1 Ai r- Entrai ning
ASTM C 260.
2.1.4.2 Ret ar di ng
ASTM C 494, Type B or D.
2.1.4.3 Accelerating
ASTM D 98.
2.1.4.4 \ater Reducing
ASTM C 494, Type A, D, E, F, or G
2.1.4.5 Fly Ash and Pozzol an

ASTM C 618, Type N, F, or C, except that the maxi mum all owabl e | oss on
ignition shall be 6 percent for Types C and F.

2.1.4.6 G ound Iron Bl ast-Furnace Sl ag
ASTM C 989, Grade 120.

2.1.5 For s
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Whod, plywood, steel, or other suitable material.
2.1.6 Rei nf or cement

Provi de as specified in Section 02762. "Joints and Reinforcenment in
Concrete Pavenents".

2.1.7 Curing Materials
2.1.7.1 | mper vi ous Sheeting
ASTM C 171 with a m ni mrum sheet thickness of 0.25 mm
2.1.7.2 Li qui d Menbr ane- For m ng Conpound
ASTM C 309, white pignented, Type 2, Class B, free of paraffin or petrol eum
2.1.8 Joint Fillers and Seal ants

Provi de as specified in Section 02762, "Joints and Reinforcenment in
Concrete Pavenents."

2.1.9 Pai nt
FS TT-P-1952, white, unless indicated otherw se on draw ngs.
2.2 Cont r act or - Fur ni shed M x Desi gn
ACl 211.1, ACI 301, and ACI 318M except as otherw se specified. The

conpressive strength (f'c) of the concrete for each portion of the
structure(s) shall be as indicated and as specified bel ow

f'c
(Mn. 28- Range Wt er -
Day Conp. ASTMC 33 of Cenment Ar
Strength) Aggregate Sl unp Rati o Entr.
Locati on (MPa) (Size No.) (M (by weight) (percent)
Pavenent 30 57 25-75 0. 45 5-7

Maxi mum sl unp shown above may be increased 25 mm for methods of
consolidation other than vibration. Slunp may be increased to 175 nmm when
superplasticizers are used. Provide air entrainnent using air-entraining
adm xture. Air entrainment shall be within plus or mnus 1.5 percent of
the val ve specified. The water soluble chloride ion concentrations in

har dened concrete at ages from 28 to 42 days shall not exceed 0. 30.

2.2.1 Requi red Average Strength of M x Design

The sel ected mi xture shall produce an average conpressive strength

exceedi ng the specified strength by the amount indicated in ACI 301. Wen
a concrete production facility has a record of at |east 15 consecutive
tests, the standard deviation shall be cal culated and the required average
conpressive strength shall be determ ned in accordance with ACI 301. Wen

SECTI ON 02752 Page 4



Pl ER 2 REPLACEMENT 05977041

a concrete production facility does not have a suitable record of tests to
establish a standard deviation, the required average strength shall be as
fol | ows:
For f'c between 20 and 35 MPa, 8 MPa plus f'c.

PART 3 EXECUTI ON

3.1 FORNMS

3.1.1 Construction
Construct forms to be renoveabl e wi thout danagi ng the concrete.

3.1.2 Coati ng
Before placing the concrete, coat the contact surfaces of forms with a
non-staining mneral oil, non-staining formcoating conpound, or two coats
of nitro-cellul ose | acquer.

3.1.3 Grade and Al i gnment

Check and correct grade elevations and alignnment of the forns i mediately
bef ore placing the concrete.

3.2 MEASURI NG M XI NG CONVEYI NG AND PLACI NG CONCRETE
3.2.1 Measuri ng

ASTM C 94.
3.2.2 M xi ng

ASTM C 94, except as nodified herein. Begin mxing within 30 minutes after
cenment has been added to aggregates. \Wen the air tenperature is greater
than 29.4 degrees C, reduce mxing tine and place concrete within 60

m nutes. Additional water nmay be added to bring slunp within required
limts as specified in Section 11.7 of ASTM C 94, provided that the
specified water-cenent ratio i s not exceeded.

3.2.3 Conveyi ng
ASTM C 94.
3.2. 4 Pl aci ng

ACl 301, except as nodified herein. Do not exceed a free vertical drop of
0.90 mfromthe point of discharge.

3.2.5 Vi bration

I mredi ately after spreading concrete, consolidate concrete with internal
type vibrating equi prent al ong the boundaries of all slabs regardl ess of

sl ab thickness, and interior of all concrete slabs 150 mmor nore in
thickness. Limt duration of vibration to that necessary to produce

consol i dati on of concrete. Excessive vibration will not be permtted.

Vi brators shall not be operated in concrete at one |location for nore than
15 seconds. At the option of the Contractor, vibrating equiprment of a type
approved by the Contracting Oficer may be used to conpact concrete in
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unrei nforced pavenent slabs |ess than 150 mm t hi ck
3.2.5.1 Vi brati ng Equi prent

Oper at e equi prent, except hand- mani pul at ed equi pnent, ahead of the
finishing machine. Select the nunmber of vibrating units and power of each
unit to properly consolidate the concrete. Munt units on a frame that is
capabl e of vertical novenent and, when necessary, radial novenent, so

vi brators may be operated at any desired depth within the slab or be
conpletely withdrawn fromthe concrete. C ear distance between
frame-nounted vibrating units that have spuds that extend into the slab at
i nterval s across the paving | ane shall not exceed 750 nm Di stance between
end of vibrating tube and side formshall not exceed 50 nm For pavenents
| ess than 250 mmthick, operate vibrators at md-depth parallel with or at
a slight angle to the subbase. For thicker pavenents, angle vibrators
toward the vertical, with vibrator tip preferably about 50 mm from subbase,
and top of vibrator a few mm bel ow pavenent surface. Vibrators may be
pneumatic, gas driven, or electric, and shall be operated at frequencies
within the concrete of not |ess than 8,000 vibrations per m nute.

Amplitude of vibration shall be such that noticeable vibrations occur at
450 mm radi us when the vibrator is inserted in the concrete to the depth
speci fi ed.

3.2.6 Col d Weat her

Except with authorization, do not place concrete when anbi ent tenperature
is below 5 degrees C or when concrete is likely to be subjected to freezing
tenperatures within 24 hours. Wen authorized, when concrete is likely to
be subjected to freezing within 24 hours after placing, heat concrete
materials so that tenperature of concrete when deposited is between 18 and
27 degrees C. Methods of heating materials are subject to approval of the
Contracting O ficer. Do not heat m xing water above 74 degrees C. Renove
| unps of frozen material and ice from aggregates before placing aggregates
in mxer. Wen specifically approved by the Contracting O ficer, the
Contractor may add not nore than 2 percent dihydrate cal cium chloride by
wei ght of cenent. Di ssol ve admi xture in a portion of the mxing water and
add to the mix at the drumin a manner that will ensure uniform

di stribution of the agent throughout the batch. Follow practices found in
ACl 306. 1.

3.2.7 Hot Weat her

Mai ntain required concrete tenperature in accordance with Figure 2.1.5 in
ACl 305R to prevent evaporation rate from exceeding 0.98 kg of water per
square meter of exposed concrete per hour. Cool ingredients before mxing
or use other suitable neans to control concrete tenperature and prevent
rapid drying of newly placed concrete. After placenent, use fog spray,
spread and renove pol yethyl ene sheeti ng between finishing operations, apply
nmononol ecul ar film or use other suitable nmeans to reduce the evaporation
rate. Start curing when surface of fresh concrete is sufficiently hard to
permt curing wthout damage. Cool underlying material by sprinkling
lightly with water before placing concrete. Follow practices found in ACl
305R

3.3  FI NI SH NG CONCRETE
Start finishing operations imedi ately after placenent of concrete. Use

fini shing machi ne, except hand finishing may be used in emergencies and for
concrete slabs in inaccessible |ocations or of such shapes or sizes that
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machi ne finishing is inpracticable. Finish pavenent surface on both sides
of a joint to the sanme grade. Finish formed joints froma securely
supported transverse bridge. Provide hard finishing equi pnent for use at
all times. Transverse and |ongitudinal surface tolerances shall be 6 mm
in3m

3.3.1 Si de Form Fi ni shi ng

Strike off and screed concrete to the required slope and cross-section by a
power -driven transverse finishing machine. Transverse rotating tube or
pi pe shall not be permtted unless approved by the Contracting Oficer

El evation of concrete shall be such that, when consolidated and finished,
paverment surface will be adequately consolidated and at the required grade.
Equi p finishing machine with two screeds which are readily and accurately

adj ust abl e for changes in pavenent slope and conpensation for wear and

ot her causes. Make as many passes over each area of pavenent and at such

i nterval s as necessary to give proper conpaction, retention of coarse

aggregate near the finished surface, and a surface of uniformtexture, true

to grade and slope. Do not permt excessive operation over an area, which

will result in an excess of nortar and water being brought to the surface.

3.3.1.1 Equi pnrent Operation

Mai ntain the travel of nmachine on the forns without lifting, wobbling, or
other variation of the machine which tend to affect the precision of
concrete finish. Keep the tops of the fornms clean by a device attached to
the machine. During the first pass of the finishing machine, maintain a
uniformridge of concrete ahead of the front screed for its entire | ength.

3.3.1. 2 Joi nt Finish

Before concrete i s hardened, correct edge slunp of pavenment, exclusive of
edge rounding, in excess of 6 nm Finish concrete surface on each side of
construction joints to the sanme plane, and correct deviations before newy
pl aced concrete has hardened.

3.3.1.3 Hand Fi ni shi ng

Strike-off and screed surface of concrete to elevations slightly above
finish grade so that when concrete is consolidated and fini shed pavenent
surface is at the indicated elevation. Vibrate entire surface unti
requi red compaction and reduction of surface voids is secured with a
strike-of f tenplate.

3.3.1.4 Longi t udi nal Fl oati ng
After initial finishing, further snpooth and consolidate concrete by neans
of hand-operated |ongitudinal floats. Use floats that are not |ess than
3.65 mlong and 150 nm wi de and stiffened to prevent flexing and war pi ng.

3.3.2 Surface Finish

3.3.2.1 Br oom ng
Fi ni sh the surface of the slab by brooming the surface with a newwre
broom at |east 450 mmwi de. Gently pull the broom over the surface of the
paverment from edge to edge just before the concrete becones non-plastic.

Slightly overlap adjacent strokes of the broom Broom perpendicular to
centerline of pavement so that corrugations produced will be uniformin
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character and width, and not nore than in depth. Brooned surface shall be
free from porous spots, irregularities, depressions, and snall pockets or
rough spots such as may be caused by accidentally disturbing particles of
coarse aggregate enbedded near the surface.

3.3.3 Edgi ng

At the time the concrete has attained a degree of hardness suitable for
edging, carefully finish slab edges, including edges at forned joints, with
an edge having a maxi mumradius of 3 mqm Wen brooming is specified for
the final surface finish, edge transverse joints before starting broon ng
then operate broomto obliterate as nmuch as possible the mark left by the
edging tool wi thout disturbing the rounded corner left by the edger. C ean
by renoving | oose fragnents and soupy nortar fromcorners or edges of sl abs
whi ch have crunbl ed and areas which lack sufficient nortar for proper
finishing. Refill voids solidly with a m xture of suitable proportions and
consi stency and refinish. Renove unnecessary tool marks and edges.
Remai ni ng edges shall be snoboth and true to |ine.

3.3.4 Repair of Surface Defects
ACl 301.
3.4 CURI NG AND PROTECTI ON

Protect concrete adequately frominjurious action by sun, rain, flow ng
water, frost, mechanical injury, tire marks and oil stains, and do not
allowit to dry out fromthe tinme it is placed until the expiration of the
m ni mum curing periods specified herein. Use inpervious-sheeting curing,
or liquid menbrane-form ng conpound, except as specified otherw se herein.
Do not use menbrane-form ng conmpound on surfaces where its appearance woul d
be objectionable, on surfaces to be painted, where coverings are to be
bonded to concrete, or on concrete to which other concrete is to be bonded.
Mai ntain tenperature of air next to concrete above 5 degrees C for the
full curing periods.

3.4.1 | mper vi ous- Sheeti ng Curing

Wet entire exposed surface thoroughly with a fine spray of water and then
cover with inpervious sheeting. Lay sheets directly on concrete surface
and overlap 300 mm Make sheeting not |ess than 450 mm wi der than concrete
surface to be cured, and wei ght down on the edges and over the transverse
laps to formclosed joints. Repair or replace sheets when torn or

ot herwi se danaged during curing. Leave sheeting on concrete surface to be
cured for at |east 7 days.

3.4.2 Li qui d Menbr ane- Form ng Conpound Curi ng

Seal or cover joint openings prior to application of curing conmpound to
prevent curing conmpound fromentering joint. Conpound shall remain on
concrete for 7 days before renoving sealer or covering, and placing joint
sealing material in joints.

3.4.2.1 Application
Apply conpound inmedi ately after surface loses its water sheen and has a
dul | appearance and before joints are sawed. Agitate curing conmpound

t horoughl y by nechani cal nmeans during use and apply uniformy in a two-coat
conti nuous operation by suitable power-spraying equi prment. Total coverage
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for the two coats shall be at least 4 liters of undiluted conmpound per 20
square nmeters. Conpound shall forma uniform continuous, coherent film
that will not check, crack, or peel and shall be free from pinhol es or
other inperfections. Apply an additional coat of compound i mediately to
areas where filmis defective. Respray concrete surfaces that are subject
to heavy rainfall within 3 hours after curing conpound has been applied in
t he same nmanner.

3.4.2.2 Protection of Treated Surfaces

Keep concrete surfaces to which |iquid nenbrane-formng conmpounds have been
applied free fromvehicular traffic and other sources of abrasion for not

| ess than 72 hours. Foot traffic is allowed after 24 hours for inspection
purposes. Maintain continuity of coating for entire curing period and
repair damage to coating i nmedi ately.

3.5 PAVEMENT NMARKI NGS

Unl ess indicated otherw se, provide painted lines 100 nmin width. Apply
paint after concrete has cured for a mninumof 7 days, and ni ni mrum anbi ent
tenperature is 4.4 degrees Celsius. Apply paint to clean, dry surfaces,
and protect surfaces fromtraffic until dry. Provide uniformpaint filmof
sufficient thickness to conpletely conceal pavenent.

3.6 FIELD QUALI TY CONTROL
3.6.1 Sanpl i ng

ASTM C 172. Col l ect sanples of fresh concrete to performtests specified.
ASTM C 31/ C 31M for making test specinens.

3.6.2 Testi ng
3.6.2.1 Slunmp Tests

ASTM C 143. Take concrete sanples during concrete placenment. The maxi mum
slunp may be increased as specified with the addition of an approved

adm xture provided that the water-cenent ratio is not exceeded. Perform
tests at conmencenent of concrete placenent, when test cylinders are nade,
and for each batch (mninmum or every 8 cubic neters (maxinmum of concrete

3.6.2.2 Tenperature Tests

Test the concrete delivered and the concrete in the fornms. Performtests

in hot or cold weather conditions (bel ow 10 degrees C and above 27 degrees C
) for each batch (mninmun) or every 8 cubic neters (maxi nun) of concrete,
until the specified tenperature is obtained, and whenever test cylinders

and slunp tests are nade

3.6.2.3 Conpressive Strength Tests

ASTM C 39. Make five test cylinders for each set of tests in accordance

with ASTM C 31/C 31M Precautions shall be taken to prevent evaporation

and | oss of water fromthe specinmen. Test two cylinders at 7 days, two
cylinders at 28 days, and hold one cylinder in reserve. Sanples for

strength tests of each m x design of concrete placed each day shall be

taken not |ess than once a day, nor |ess than once for each 120 cubic neters
of concrete, nor |less than once for each 500 square nmeters of surface area

for slabs or walls. For the entire project, take no less than five sets of
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sanmpl es and performstrength tests for each m x design of concrete placed.
Each strength test result shall be the average of two cylinders fromthe
same concrete sanple tested at 28 days. |If the average of any three
consecutive strength test results is less than f'c or if any strength test
result falls below f'c by nore than 3 MPa, take a m ninumof three ASTM C 42
core sanples fromthe in-place work represented by the | ow test cylinder
results and test. Concrete represented by core test shall be considered
structurally adequate if the average of three cores is equal to at |east 85
percent of f'c and if no single core is less than 75 percent of f'c.
Locations represented by erratic core strengths shall be retested. Renove
concrete not nmeeting strength criteria and provi de new acceptabl e concrete.
Repair core holes with nonshrink grout. Match color and finish of
adj acent concrete.

3.6.2. 4 Al r Content

ASTM C 173 or ASTM C 231 for normal weight concrete . Test air-entrained
concrete for air content at the same frequency as specified for slunp tests.

-- BEnd of Section --
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SECTI ON 02762

JO NTS AND REI NFORCEMENT | N CONCRETE PAVEMENTS
03/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 615/ A 615M (1995; Rev. C) Defornmed and Plain

Billet-Steel Bars for Concrete
Rei nf or cenent

ASTM C 509 (1994) El astoneric Cellul ar Preforned
Gasket and Sealing Materi al

ASTM C 603 (1990) Extrusion Rate and Application Life
of El astoneric Seal ants

ASTM C 639 (1995) Rheol ogical (Flow) Properties of
El astoneri c Seal ants

ASTM C 661 (1993) Indentation Hardness of
El ast onmeri c- Type Seal ants by Means of a
Dur onet er

ASTM C 679 (1987, R 1992) Tack-Free Tine of

El astoneric Seal ants

ASTM C 719 (1993) Adhesi on and Cohesi on of
El astoneric Joint Seal ants Under Cyclic
Moverent (Hockman Cycl e)

ASTM C 792 (1993) Effects of Heat Aging on Wi ght
Loss, Cracking, and Chal ki ng of
El astoneri c Seal ants

ASTM C 793 (1991) Effects of Accelerated Wathering
on El astoneric Joint Seal ants

ASTM D 412 (1992) Wul cani zed Rubber and Thernopl astic
Rubbers and Thernopl astic El astoners -
Tensi on

ASTM D 1751 (1983; R 1991) Preformed Expansion Joi nt

Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1992) Prefornmed Sponge Rubber and

Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction
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ASTM D 2628 (1991) Preforned Pol ychl oroprene
El astoneric Joint Seals for Concrete
Pavenent s

ASTM D 2835 (1989; R 1993) Lubricant for Installation
of Preforned Conpression Seals in Concrete
Pavenent s

FEDERAL SPECI FI CATI ONS ( FS)

FS SS- S 200 (Rev. E; Am 2) Seal ants, Joint,
Two- Conponent, Jet-Bl ast Resistant,
Col d- Appl i ed, For Portland Cenment Concrete
Pavenent

FS TT- P- 664 (Rev. D) Prinmer Coating, Alkyd,
Corrosion-1nhibiting, Lead and Chronate
Free, VOC- Conpli ant

1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures.”

1.2.1 SD- 04 Dr awi ngs
a. Preformed Conpression seals

Manuf acturer's catalog data in the formof catalog cuts may be submitted in
lieu of drawings for the listed itens.

1.2.2 SD-06 Instructions
a. Joint sealants
b. Preforned conpression seals
Instructions for joint sealants shall include, but not be limted to:
storage requirements, anbient tenperature and humidity ranges, and noisture
condition of joints for successful installation; requirenents for
preparation of joints; safe heating tenperature; mxing instructions;
installation equi pnrent and procedures; application and di sposa
requi renents; conpatibility of sealant with filler material; curing
requi renents; and restrictions to be adhered to in order to reduce hazards
to personnel or to the environment. Submit instructions at |east 30 days
prior to use.
1.2.3 SD-08 Statenents
a. Equipnent |ist

Submit a list and description of equi pnent to be used. Equipnent for
heating, mxing and installing joint seals shall be in accordance wth
i nstructions provided by joint seal nanufacturer.

1.2.4 SD- 11 Factory Test Reports

a. Joint sealer
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1

2.5 SD- 18 Records
a. Joint sealer
b. Joint filler

A record of joint sealant and filler materials used shall be furnished, in
duplicate, to the Contracting Oficer in the follow ng format:

M LI TARY MATERI AL SPECI FI CATI ON MANUFACTURER
BASE/ AREA DESI GNATI OV TYPE

MATERI AL USED EXACT ON-SITE QUANTI TY OF DATE
(MFR DESI § LOCATI ON SEALANT APPLI ED

.3 DELI VERY, STORAGE, AND HANDLI NG

I nspect for damage, unload, and store materials delivered to site in
accordance with manufacturer's instructions.

.3.1 Joint Seal Materials

Deliver liquid joint sealants and lubricants in original sealed containers
and protect fromfreezing and high tenperatures. Store preforned joint
fillers in a manner to maintain strai ghtness and avoi d damage.

.3.2 Dowel Bars

Store dowel bars on pallets or wooden sleepers in a manner to avoid
excessive rusting or contam nation with soil, grease, oil, or other
obj ectionable materi al

.4 ENVI RONVENTAL REQUI REMENTS

Form ng of joints or applying joint sealants shall not proceed when the
underlying |layer or surface is frozen, or when, in the opinion of the
Contracting O ficer, weather conditions will prevent the proper
installation of the joint sealants. During installation, surfaces shall be
dry and seal ant and bond breakers shall be protected from noisture.

.5 TRAFFI C CONTRCL

Do not permt vehicular or heavy equiprment traffic on the pavenent in area
of the joints being sealed during the protection and curing period of joint
sealant. At end of curing period, traffic may be permtted on pavenent
when approved.

.6 EQUI PVENT

Mai nt ai n machi nes, tools, and other equi pnent used in performance of work
in proper working conditions at all times. Furnish necessary equi pnent and
accessories to install preformed joint filler, preforned conpression seal
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and liquid sealant in hardened concrete in accordance with equi pnent |ist.
Concrete saws shall be adequate to renove filler and saw grooves for al
joints.

1.6.1 Joi nt and Pavenent C eani ng Equi prent
1.6.1.1 Sandbl asti ng Equi prent

Sandbl asti ng equi prent for cleaning joints shall include an air conpressor
hose, and nozzl es of proper size, shape and opening to produce a clean
joint. Equip conpressor with traps that will maintain conpressed air free
of oil and water.

1.6.1.2 Power Saws

Concrete saws shall be self-propelled and capable of sawing joints in
concrete to indicated width, depth and alignment w thout spalling or

ravel ling of concrete and at a production rate to avoid uncontroll ed

cracki ng.

1.6.1.3 Vacuum Sweeper

Sel f-propel | ed, vacuum pi ckup sweeper capabl e of renoving saw cuttings,
| oose sand, water, joint material, and debris from pavenent surface.

1.6.2 Joi nt Seal i ng Equi pnent

Joint sealing equipnent shall be of a type required by joint sea
manufacturer's installation instructions. Equipnment shall be capabl e of
installing sealant to depths, wi dths and tol erances indicated. Inspect
equi prent periodically during installation of sealant as required but not
| ess than once each work day, to ensure the equi pnent is functioning
properly. If malfunctions are noted, joint sealing shall not proceed unti
they are corrected.

1.6.2.1 Preformed Joint Seal
Install seals with equi pnrent recommended in witing by seal ant
manuf acturer. Equi pnent shall be capable of installing joint seal to
i ndi cated depth wi thout damagi ng, distorting, or stretching seal material
1.6.2.2 Equi pnrent for Silicone Seal ant
Equi prent for silicone sealant shall be air-powered punp, conmponents, and
hoses as recommended by the seal ant nmanufacturer. Hoses and seals shall be
lined to prevent noisture penetration and w thstand punpi ng pressures.
Equi prent shall be free of contam nation from previously used to other type
seal ant.
PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Joint Filler
2.1.1.1 For Expansion Joints
Preformed joint filler, ASTM D 1751 or ASTM D 1752, Type Il or Type II1I.

Filler nust be conpatible with joint sealer material.
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2.1.2 Bond Breakers
2.1.2.1 Bl ocki ng Medi a

Conpressi bl e, non-shrinkabl e, nonreactive with joint sealant and
nonabsorption type such as plastic rod, free of oils or bitunmens. Bl ocking
medi a shall have a water absorption of not nmore than 5 percent by wei ght
when tested in accordance with ASTM C 509. Bl ocki ng nmedi a shall be
consistent with joint seal manufacturer's installation instructions and be
at least 25 percent larger in dianeter than width of joints as shown.

2.1.3 Joi nt Seal ants
2.1.3.1 Si ngl e Conponent Col d- Applied Silicone

Silicone sealant shall be self-leveling, non-acid curing, and neet the
foll owi ng requirenents.

TEST TEST METHOD REQUI REMENTS
Wei ght Loss ASTM C 792 Modifi ed 10 percent max.
(See Note 1)

Fl ow ASTM C 639 (Type 1) Snoot h and | eve

Extrusion Rate ASTM C 603 30 sec. max.

Tack Free Tine ASTM C 679 5 hours max.

Har dness ( Shore 00) ASTM C 661 30 - 80

(See Note 2)

Tensile Stress at 150 ASTM D 412 (Die Q 207 kPa

Percent El ongati on

(See Note 2)

Percent El ongati on ASTM D 412 (Die Q 700 m n.

(See Note 2)

Accel er at ed Weat heri ng ASTM C 793 Pass 5000 hours

Bond and Movenent ASTM C 719 Pass 10 cycles at +50

Capability percent novenent (no
adhesi on or cohesion
failure)

Fl ane Resi st ant FS SS-S-200 Pass

NOTES: 1. Percent weight |oss of wet (uncured) sanple after placing
in forced-draft oven mmintained at 70 degrees at + 2 degrees
C or two hours.

2. Specinen cured 21 days at 23 degrees + 2 degrees C
and 50 percent.

ACCELERATED WEATHERI NG FACTORY TEST REPORT. For Accel erated Wat hering

test, in lieu of testing of actual joint sealant to be used on the
project, a report of a factory test, performed within two years of
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TEST TEST METHOD REQUI REMENTS
contract award, nmay be submtted

2.1.3.2 Priners

Sel ect concrete primer recomended by manufacturer of proposed liquid joint
seal ant.

2.1.3.3 Pref ormed Conpression Seals
ASTM D 2628. ASTM D 2835, for |ubricant.
2.1.4 Dowel Bars

Bars shall conformto ASTM A 615/ A 615M G ade 300 for plain billet-stee
bars of size and length indicated. Renove burrs and projections from bars.
Coat sliding portion of each bar with shop applied paint conformng to FS
TT-P-664. For dowel ed expansion joints, fit outer end of sliding portion
of each dowel with a tight-fitting netal sleeve which conforms to

manuf acturer's reconmendati on for dowel bars.

2.1.5 Dowel Assenblies

Support dowels with steel baskets or dowel assenblies. Supports shal
conformto manufacturers recommendations for rigid wel ded dowel assenblies,
heavy duty type. Weld spacer wires parallel to dowels and weld alternate
ends of dowels to sides of assenmbly. At expansion joints, fit dowels with
bar tubes or U shaped channel caps. Sliding surfaces shall be parallel

wi th | ongitudinal axis of pavement within a tolerance of 3 mmper 3 m
Sliding end of assenbly crossing joint shall alternate on each side of
joint for all dowels in each joint.

PART 3  EXECUTI ON
3.1 PREPARATI ON OF SEALANTS
3.1.1 Li quid Seal ants

Prior to use, inspect liquid joint seal to ensure product has not becone
damaged during shipping and storage, material is of proper |ot nunber and
has not reached its shelf life retest date.

3.1.2 Preforned Joint Fillers

Prior to installing inspect prefornmed joint fillers to ensure they are
straight, w thout damage, and resilient.

3.2 JO NTS

Joints shall be type shown and shall forma regular rectangul ar pattern
Joints shall conformto details shown. Seal joints by procedures
indicated. Preforned joint filler installed for expansion joints shall be
securely held in position during concreting operations. Werever curved
paverent edges occur, make joints to intersect tangents to curve at right
angles. Joints shall be in a continuous straight |ine extending from edge
to edge of pavenment. Do not stagger joints in abutting pavenents except
where shown. Protect joints fromcuring conmpounds by covering with tape or
rope. Take necessary precautions to ensure proper curing at joints.
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3.2.1 Sawi ng of Joints

Sawing wi || be conducted when concrete has hardened sufficiently to prevent
ravel I ing or flaking al ong edges of saw cut and before uncontrolled

shri nkage cracki ng of pavenment occurs. Mark alignnent of joints by chal k
line or other suitable guide. Saw cuts shall not vary fromrequired
alignment by nore than 13 mmin 3 m Saw cutting shall be carried on both
during the day and at night as required. A supply of saw bl ades and at

| east one stand-by sawing unit in working condition will be readily
avai | abl e during sawi ng operations. Discontinue sawing if a crack devel ops
ahead of a saw cut. |If uncontrolled cracking has occurred do not saw cut

al ong the cracks but notify the Contracting Oficer imediately.

3.2.2 Protection of Joints

I mredi ately after each joint is sawed, thoroughly clean saw cut and

adj acent concrete surface by flushing with water and blowing with
conpressed air to renove waste. Respray curing conpound on surfaces

af fected by sawi ng and cl eani ng operations but do not permt curing
conmpound into joints. Protect joints fromintrusion of foreign materials
by installation of blocking nedia or separating tape as indicated. Do not
seal joints until concrete has cured sufficiently as required by joint
seal ant manufacturer's instructions.

3.2.3 Pref ormed Conpression Seals

Install preformed conpression seals in a straight [ine and pl unbed
vertically in accordance with manufacturers requirenents.

3.2.4 Joints at Vertical Surfaces

Construct joints where slabs abut |ight pads, catch basins, manhol es,
footings, walls, colums, and structures as expansion joints, 19 mm w de
and full depth or thickness of slab. Provide joints with preforned joint
filler and joint sealant and formthe joints by placing joint filler

agai nst the adjacent structure. Keep filler in place with stakes or other
approved neans until concrete is placed against filler. Fit abutting
sections or ends of filler material tightly together to prevent concrete
fromentering expansion joint space.

3.2.5 Expansi on Joints

Expansi on joints shall have dinmensions and spaci ng shown, 